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INTRODUCTION 


Dissertation Abstracts provides abstracts of dissertations by recipients of doctoral degrees 
from graduate schools cooperating with University Microfilms in the publication of complete disser- 
tation texts on microfilm, on Microcards, or as microprint. At the end of each abstract will be 
found an indication of the number of pages in the original typescript and the Library of Congress 
card number. In some instances Dissertation Abstracts will be found to be an adequate substitute 
for the published dissertations. 


Beginning this year, only Library of Congress numbers will be used to identify the dissertations 
published in Dissertation Abstracts. This will eventually eliminate our present use of a Publication 
Number for each dissertation. The issue for March of 1958 (Vol. XVIII, No. 3) will have some of 
the first of these. We will continue to use Library of Congress numbers along with Publication 
Numbers until all of the theses up to Publication Number 25,500 have been published. 


The Index to American Doctoral Dissertations is a complete indexed listing of dissertations by 
all students who were granted doctoral degrees during the previous academic year, and includes 
those abstracted in Dissertation Abstracts, arranged by degree-granting institutions under appro- 
priate subject headings. An alphabetical author index is included. 


COMPLETE DISSERTATIONS IN PRINTED FORM 


With the installation of a Xerographic processor University Microfilms is able to offer Xerox 
prints on sulphite paper (not a photographic paper) from its microfilm holdings, of all doctoral dis- 
sertations from graduate schools participating in the publication of dissertations on microfilm. 


The rate is four cents per page, with a minimum charge of $2.00 for each dissertation. This 


amazingly low cost for non-edition printed materials is made possible by the extreme speed of 
Xerography. 


Prints will ordinarily be furnished in roll form. The separate pages may be cut apart by the 
purchaser. For an additional charge of $1.00, we will cut the pages apart and bind them with a dur- 
able paper cover. Please specify in ordering whether we are to cut and bind the dissertations. 


This added service makes dissertations generally available in printed form at prices very close 
to current book prices. The size of the pages furnished is approximately 5-1/2 x 8-1/2 inches. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous process and 
for this reason selected pages will be furnished as photographic enlargements at 20 cents per page 
for the same page size. Only complete dissertations will be furnished as Xerographic prints. 








Back Issues 


Libraries wishing to complete their files of 

‘DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.00 each issue. 


Vol. Issue Vol. Issue Vol. Issue 


1 XII XVII o 
XII XVII 6 
XII XVII 7 
XI XVII 11 
XII XVO 12 
XII XVII = 13 dndex) 


XI after May 1958 
XIII XVOI 1 


XT G(ndex) AVIT 2 
XV 9g 


XVI 1 3(ndex) 


me WHS FOO WH DN Ne 


XVII 3 


A microfilm of volumes 1-17 can also be 
supplied at the following prices: 


VOLS. PRICE 

1- 5 (complete) $10.00 
6-10 (complete) 30.00 
11-13 (ea. vol.) 12.00 
14-17 (ea. vol.) 20.00 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
313 North First Street, Ann Arbor, Michigan. Subscription rates are: 

a. Dissertation Abstracts alone for 12 issues with no annual index: $20.00 
in the United States; $22.00 foreign; b. a combined subscription to 
Dissertation Abstracts with the 13th index number, paper bound as the other 
issues: $25.50; c. theIndex to American Doctoral Dissertations alone, 
bound in hard covers: $8.00. Application for second-class mail privileges 
is pending at Ann Arbor, Michigan. 
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AGRICULTURE, GENERAL 


AN ECONOMIC EVALUATION OF CUSTOM 
HARVESTING OF POTATOES BY PACKING PLANTS 


(L. C. Card No. Mic 58-1529) 


Fred B. Anderson, Ph.D. 
University of Florida, 1958 


Harvesting and handling potatoes by conventional 
methods requires a large amount of hand labor and is rela- 
tively expensive. Mechanical equipment, which greatly re- 
duces the amount of man labor, has been developed and is 
being used by some potato growers. Such equipment of- 
fers an opportunity of reducing cost but to own a two-row 
harvester and the necessary complementary equipment re- 
quires an investment of $8,000 to $10,000. 

The acreage of potatoes grown by many growers in 
Florida is too small to justify the ownership of mechanical 
equipment. Custom mechanical harvesting is one means 
whereby these growers might obtain the services of such 
equipment. Up to the present time only a limited amount 
of custom harvesting has been done by individuals. There- 
fore, the purposes of this study were to explore the eco- 
nomic feasibility of marketing firms owning and operating 
mechanical equipment on a custom basis for their patrons 
and to explore the problems thereof. Other alternatives 
whereby growers with small acreages might acquire the 
use of mechanical equipment were also considered. 

Two marketing firms, both cooperatives, in the Hast- 
ings area were selected for study. Data were obtained 
from patrons of each firm to estimate their cost of har- 
vesting in 1956. A packinghouse was selected for each 
firm and estimates made of the amount of mechanical 
equipment that would have been required to have harvested 
the potatoes packed in each house in 1956. The costs of 
harvesting potatoes with mechanical equipment were also 
estimated using different assumptions as to rate of har- 
vesting and pattern of harvesting during the week. Esti- 
mates were also made of the amount of equipment and cost 
of harvesting all potatoes packed by the two firms in 1956. 
These costs were compared to cost incurred by growers 
in 1956 using the method of harvesting each had employed. 

Custom mechanical harvesting of potatoes by the firms 
studied appears to be economically feasible. However, it 
would require a large investment in equipment and might 
also require a change in method of price pooling used by 
the firms. Major problems of custom mechanical harvest- 
ing by marketing firms would be the unfavorable attitude of 
growers to such an arrangement, coordination of the har- 
vesting and packing operations and, in the case of a co- 
operative, the determination of the price pooling system to 
use. Custom harvesting would probably require packing 
potatoes for fewer growers on some days than has been 
true in the past. At such times there would be a problem 
of determining the order in which to harvest potatoes of in- 
dividual growers. 
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Alternative means by which growers with small acre- 
ages might obtain the use of mechanical equipment are 
custom harvesting by individuals, joint ownership of equip- 
ment, and sale of potatoes in the field to buyers who would 
assume the responsibility for harvesting them. There is 
reason to believe that custom harvesting by individuals 
will increase with an increase in the number of farmers 
Owning machines, continued improvements in the har- 
vesters and an increase in the number of packinghouses 
set up to receive potatoes hauled in bulk. 

184 pages. $2.40. 


AN ENTERPRISE ANALYSIS OF COMMERCIAL 
LAYING FLOCKS ON ILLINOIS FARMS 


(L. C. Card No. Mic 58-1688) 


William Norman Capener, Ph.D. 
University of Illinois, 1958 


This study was made to provide Illinois farmers with 
information relevant to economic decisions in the com- 
mercial laying flock enterprise. 

A model was developed to relate production and mar- 
keting opportunities to goals of the flock operator. There- 
upon required estimates were specified for relationships 
relevant to the attainment of these goals. 

Observations were made by means of enterprise rec- 
ords during 1954-55. There were 253 farmers in the 
northeastern, east central and southwestern part of the 
state who agreed to keep such records. Only 118 actually 
supplied completed records. The high non-response made 
a random sample impossible. 

Analysis proceeded by studying several important or 
easily varied factors which affect cost by allowing each to 
vary and then observing its affect on costs or on returns, 
In addition, a group of factors were varied in two multiple 
regression functions with which their combined and net 
affects were estimated in terms of costs and net manage- 
ment returns. | 

The flocks averaged 848 hens, varying from 154 to 
8,520. Investment in the buildings, equipment andchickens, 
averaged $6,876 or $8.29 per hen. Buildings investment 
amounted to 66 percent of total investment but decreased 
as size of the flock increased. The percent invested in 
equipment tended to increase as the flock size increased. 

The total enterprise costs averaged $6,191 or $7,50 
per hen. Variable costs represented 92 percent of total 
costs and fixed costs the other 8 percent. 

Feed amounted to 56.3 percent of variable cost, de- 
preciation and death loss of chickens, 22.4 percent and 
labor 15.4 percent. Other variable costs represented 5.9 
percent of total variable costs. 

Egg sales averaged $5,351 or $6.15 per hen, 97 per- 
cent of total gross returns. Other returns, including the 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
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value of eggs used by the farm family, value of poultry 
manure and dividends, averaged $152 or 19 cents per hen. 
Eggs sold for an average price of 35.7 cents per dozen. 
Their production cost an average of 43.3 cents per dozen. 
Eggs produced per hen averaged 213 eggs during the pe- 
riod records were kept. Egg production increased from 
an average of 155 per hen for flocks kept less than 325 
days, to 222 eggs per hen for flocks kept a full year. 
There were negative net returns for every flock size 
group studied. Only 18 percent of the flocks had a net 
profit. The other 82 percent had a net loss from the 
poultry enterprise. Net returns averaged $-116 per 100 
hens or -7.1 cents per dozen eggs produced. Important 
variables related to net returns were feed costs per 100 
hens, hours of labor per 100 hens, eggs produced per hen, 
and average price received per dozen eggs sold. Alterna- 
tives were explored which affect the use of all these factors 
except feed. 195 pages. $2.55. 


TESTING SELECTED SWEET CORN HYBRIDS 
FOR EARWORM RESISTANCE AND SUGAR 
CONTENT AND TENDERNESS UNDER 
DIFFERENT STORAGE TEMPERATURES 


(L. C. Card No. Mic 58-1521) _ 


Carlos E. Gonzalez del Valle, Ph.D. 
Louisiana State University, 1958 


Supervisor: Dr, Julian C. Miller 


The present work consists of three independent studies 
with sweet corn hybrids (Zea mays var. saccharata Stu.), 
namely: (1) Influence of husk extension and husk condition 
in sweet corn hybrids to corn earworm damage, (2) In- 
fluence of storage temperature on the sugar content of 
sweet corn hybrids, and (3) Influence of storage tempera- 
ture on the tenderness of sweet corn hybrids. The first 
study was conducted during the summers of 1955 and 1956 
and the second and third in the ones of 1956 and 1957, re- 
spectively. 

The object of the first study is to determine to what 
extent the husk length and tightness characters are able to 
protect the ear from the injury of the corn earworm Helio- 
this zea (Boddie). Eight sweet corn hybrids were planted 
for two successive seasons in two earworm infested fields. 
A rating system was used to indicate the extent of ear- 
worm infestation and correlations of these ratings with 
husk characters were studied. 

The results of this study show that there was no posi- 
tive valid correlation between the husk extension character 
ef the ear and corn earworm injury. Observations made 
on three sweet corn hybrids and one variety out of eight 
hybrids showed a positive valid correlation between the 
tight condition of the husk and corn earworm damage. 
These results, however, were not consistent. In other 
years or locations the tight condition of the husk in these 
same hybrids failed to offer significant protection against 
the corn earworm injury. 

The object of the second study was to investigate the ef- 
fects of several storage temperatures on the retention of 
sugar by twelve sweet corn hybrids and to determine which 
of the hybrids had the highest sugar retention capacity 
during a 96-hour storage period. 














The results of this study showed that in general the 
sweet corn hybrids with the higher initial total sugar con- 
tent lost and yet contained more sugar at the end of a 96- 
hour storage period than those with low initial sugar; how- 
ever, the latter ones had the highest sugar retention ca- 
pacity. 

At room temperature there was a continuous loss of 
Sugar from the start to the end of the storage period. The 
largest loss occurred during the first 24 hours of storage 
and after this period of time it diminished progressively 


|” as the sugar content became lower. At 55° and 35° F., the 


sweet corn hybrid ears gained slightly in total sugars, 
during the first 24 hours of storage, probably due to the 
hydrolysis of the polysaccharides to simple sugars, but 
during the last 24 hours more sugar was lost in the ears 
in cold storage than in those kept at room temperature. 

The object of the third study was to ascertain at which 
of three storage temperatures twelve hybrid sweet corns 
retained tenderness better and to what extent the pericarp 
and the endosperm influence this character. 

Two different tests were made. In one the whole grain 
was punctured and in the other the pericarp was removed 
from the kernel, placed in a special device made for this 
purpose, and then punctured. 

The results of the whole grain puncture tests indicate 
a continuous increase in resistance during a 96-hour 
storage period. This increase was faster and a higher 
puncture reading was reached at the higher temperatures 
than at the lower temperatures. When the pericarp alone 
was punctured it showed an increase in resistance during 
the first 24 hours of storage followed by a progressive 
decrease until the end of the 96-hour storage period. 
These results show the importance of measuring the sweet 
corn’s pericarp separately and to what extent the endo- 
sperm tissues influence the results of whole grain punc- 
ture tests. 94 pages. $2.00. 


INFLUENCE OF SOME ENVIRONMENTAL AND 
CULTURAL FACTORS ON THE AVAILABILITY 
OF FERTILIZER PHOSPHORUS TO 
AGRICULTURAL CROPS 


(L. C. Card No. Mic 58-1555) 


Albert Dale Flowerday, Ph.D. 
The University of Nebraska, 1958 


Adviser: T. M. McCalla 


Incubation studies were used to evaluate the effects of 
soil temperature and soil moisture on the availability of 
native and applied phosphorus in five Nebraska soils. The 
soils were incubated for 120 days at three phosphorus 
levels, 0, 40, and 100 pounds P20; per acre; three mois- 
ture levels, air dry, 1/2 moisture equivalent, and mois- 
ture equivalent; and three temperatures, 0° F., 40° F., 
and 75° F. 

After incubation, phosphorus availability to oats under 
greenhouse conditions was measured using radioactive 
phosphorus fertilizer and the radioisotope dilution tech- 
nique. Four of the five soils were found to “fix” fertilizer 
phosphorus to some degree. The greatest degree of re- 
version of soluble phosphorus to forms unavailable to oats 
occurred in the two acid glacial soils. Of these two acid 
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soils, the one which exhibited the lowest total and soluble 
phosphorus also exhibited the greatest decrease in fer- 
tilizer phosphorus availability. The calcareous loessial 
soil showed the least tendency to convert applied phos- 
phorus to a form unavailable to oats, while the acid sandy 
soil was intermediate in the reduction of fertilizer phos- 
phorus availability. 

Incubation temperature from 0° F, to 75° F. had no pro- 
found effect on the availability of either soil or applied 
phosphorus in the acid soils, and only at the 75° F. level in 
the calcareous soil. However, on the acid sandy soil, in- 
creasing the incubation temperature from 0° F. to 75° F. 
caused a progressive decline in phosphorus availability. 

Increased soil moisture decreased availability of phos- 
phorus in all soils. Moisture contents above 1/2 moisture 
equivalent caused no further reduction in applied phos- 
phorus availability for the clay loam acid soil and the cal- 
careous soil. On the other hand, with the silty clay loam 
acid soil and the fine sandy loam a further depression in 
availability occurred as moisture content was increased 
from 1/2 moisture equivalent to moisture equivalent. 

Residual effect of incubation treatments was measured 
by analysis of sweet clover grown following the oats. Gen- 
erally, the results obtained with sweet clover were similar 
to those with the oats, although temperature and moisture 
effects were not as pronounced. 

Placement and time of application studies showed 
greater recovery of fertilizer phosphorus by oats when 
the fertilizer was banded with or near the seed. Severe. 
fixation losses occurred when superphosphate was applied 
mixed with the soil three months prior to planting. Deep 
banded placement of fertilizer one month prior to planting 
suffered no appreciable fixation loss. 

Results of field experiments were seriously affected by 
limited soil moisture conditions. However, the superiority 
of seed placement of fertilizer was clearly demonstrated. 
Forty pounds of P20, per acre applied with the seed was 
more effective in increasing yield than 100 pounds P20, 
per acre disced in either in the fall or spring. 

140 pages. $2.00. 


SOME DOMESTIC AGRICULTURAL 
MARKETING PROBLEMS OF COLOMBIA 


(L. C. Card No. Mic 58-1695) 


Phillips Wayne Foster, Ph.D. 
University of Dlinois, 1958 


Egg marketing for the city of Bogota was studied as a 
marketing process more of less representative of the 
marketing of products commonly handled by Colombian 
peasants who make a small-scale business of buying goods 
in country market plazas, transporting them to cities ona 
vehicle hired by them, and selling these goods in the city 
market plazas. The characteristics of the commodity eggs 
as found in the Bogota marketing channels were compared 
with characteristics of other commodities in these same 
marketing channels. This comparison served as the basis 
for inference from eggs to other commodities handled by 
the above mentioned peasants, hereafter called country 
buyers. 

The marketing system for eggs was traced from the 





consumer back toward the producer by use of four surveys. 
Making use of both random sampling techniques and the 
case study method, schedules were filled out through in- 
terviews with consumers, country buyers, peasant pro- 
ducers, retailers and wholesalers. Informal interviews 
both within and without the city of Bogota were used to 
supplement the four surveys. 

The primary results of this exploratory research are 
methodological and consist of research suggestions in the 
marketing of products handled by country buyers. These 
research suggestions are the result of the identification 
of economic problems. An economic problem is said to 
exist when an opportunity to improve the efficiency of the 
market appears. Such an opportunity occurs in the pres- 
ence of a sub-optimum (1) allocation of resources be- 
tween the marketing and non-marketing sectors of the 
economy, or (2) use of resources within the marketing 
sector of the economy. Several economic problems in egg 
marketing were identified. Instances where these prob- 
lems may be relevant to the marketing of products other 
than eggs are mentioned. 

The secondary results of this research are substanta- 
tive and consist of a description and analysis of the egg 
marketing system for Bogota. 

Eggs for Bogota are mainly produced by small flocks 
of chickens existing under near-wild conditions in an egg 
production shed which extends from southern Cundina- 
marca into southern and eastern Santander. Women and 
children generally have the responsibility of tending the 
chickens and marketing the eggs at the country assembly 
point. The country buyers use a variety of transportation, 
including truck, bus, and train, in moving their purchases 
toward the city. Some country buyers specialize in eggs 
and others deal in a variety of commodities. The princi- 
pal outlet for eggs of the country buyer and source of eggs 
for the city consumer is the city market plaza. Other re- 
tail sources include the tienda, the peddler, and the super 
market. A surprising number of consumers obtain their 
eggs from their own farm or on trips to country as- 
sembly points. 

The random sample of Bogota households showed an 
average household income of 1,735 pesos per month and 
an average annual per capita consumption of 213 eggs. 
Families in the upper half of the income scale consumed 
279 eggs, and families in the lower half consumed 144 eggs 
per capita per year. Responses to questions regarding 
price elasticity of demand indicated an over-all average 
of unity. 

The pricing pattern of eggs within the Bogota egg shed 
appears to be greatly influenced by transportation avail- 
able. Within the city of Bogota, retail prices are highest 
at the super markets and lowest in the plazas with the 
tienda price between the other two. Low income con- 
Sumers pay more for each egg on the average than do high 
income consumers. The seasonal variation in egg prices 
reaches its low in May and its high in December. There 
appears to be a cycle of about four years in egg prices. 

186 pages. $2.45. 
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THE INTERRELATIONS OF HOST PLANTS AND 
INSECTS AS STUDIED THROUGH THE USE OF 
BIOTYPES OF CORN LEAF APHID 
AND VARIETIES OF PLANTS 


(L. C. Card No. Mic 58-1265) 


Mano Dutta Pathak, Ph.D. 
Kansas State College, 1958 


Cartier and Painter (1956) first reported the occur- 
rence of two biotypes in corn leaf aphid and two additional 
biotypes were recorded during the present studies. The 
interactions of these biotypes have been studied on wheat, 
barley, oat, sorghum and corn varieties. Measurements 
were made for the amount of plant material taken by indi- 
vidual aphids from resistant (Piper 428-1) and susceptible 
(White Martin) sorghums by caging aphids on host leaves 
for various durations of time and weighing them before and 
after feedings. The injury done by different biotypes was 
studied on White Martin and Spartan plants by recording 
the heights, dry top and dry root weights of the plants in- 
fested for 30 days. The geographical distribution of the 
biotypes was studied by analyzing the samples obtained 
from various parts of the State. Records were made on 
body weights of the aphid from White Martin and Spartan 
plants during different months of the year. 

On White Martin all the four biotypes had greater fe- 
cundity which was highly reduced on Piper 428-1 plants. 
KS-2 had greatest fecundity on 428-1 plants. All biotypes 
had greatly reduced fecundity on wheat varieties. Triticum 





timopheevi seedlings were highly resistant to aphid de- 
velopment but their susceptibility increased after the 
plants were several weeks old. 

KS-2 had highly reduced fecundity on Kentucky I (re- 
sistant barley) while other biotypes had normal fecundity. 
On Spartan (susceptible barley) all biotypes reproduced at 
a higher rate. 

Seedlings of corn hybrids resistant and susceptible 
under field conditions were highly resistant to the aphids 
but their susceptibility increased after the plants were 
more than four weeks old. KS-3 had greater fecundity on 
resistant plants. Both seedlings and more mature corn 
homozygous for ‘id’ genes were highly susceptible to the 
aphid. 

All four biotypes gained significantly more weight on 
White Martin than on 428-1 plants. Weight lost on resist- 
ant plants was significantly less than the loss when the 
aphids were kept without food. The latter aphids served 
as checks. Biotype KS-2 took significantly more material 
from resistant plants than other biotypes. The amounts of 
plant material taken and fecundities of aphid biotypes were 
positively correlated on resistant but not on susceptible 
hosts. 

The fecundity of different biotypes was not related to 
their damage on two susceptible host species. All biotypes 
caused significant reduction in the heights, top weights and 
root weights of the two hosts studied. The damage was 
more severe to the roots than to the tops of the plants. 
The biotypes can be arranged in their descending order of 
damage as KS-1, KS-3, KS-2, KS-4 on White Martin and 
KS-1, KS-4, KS-2, KS-3 on Spartan plants. 

The aphids reared on Spartan weighed more than those 
from White Martin plants. Biotype KS-3 weighed most on 
both hosts. In winter the aphids weighed 2.6 to 3 times 
heavier than their weights during summer. A high negative 








correlation was shown between the weights of the aphid 
and the temperatures during the experiment. 

KS-1 aphids reared for longer durations on White 
Martin x Piper 428-1, F, plants did not show any added 
ability to develop on 428-1 plants. 

In Kansas, biotypes occurred widely scattered all over 
the State. Biotype KS-1 was the most common followed by 
KS-2 which was approximately 50 per cent as common. 
During the surveys made in 1957, 58 per cent of the total 
samples reacted like KS-1, 29 per cent like KS-2, 1.9 per 
cent like KS-3 and 9.9 per cent like KS-4. The presence 
of all four biotypes was recorded from both corn and 
sorghum fields. Different biotypes were recovered from 
the same field and in many cases even from the same 
colony. 114 pages. $2.00. 


A BASIS FOR SELECTING COURSE CONTENT 
IN BEGINNING SOILS 


(Publication No. 25,476) 


William Gregory Survant, Ph.D. 
The Ohio State University, 1951 


Soil science is one of the basic courses in the curricula 
of colleges of agriculture. To insure its future develop- 
ment at a pace that will enable us to keep abreast with the 
ever increasing demands of a rapidly changing agriculture 
in a more complex world industry, it is essential that ad- 
vances in research in the science be matched with ad- 
vances in teaching it. With few exceptions, a basic soil 
science course is required of all graduates of colleges of 
agriculture. However, more than 64 per cent of the stu- 
dents obtaining degrees from agricultural colleges take 
only the basic or beginning soils course. If this course is 
to adequately serve the needs of all those who take it, it 
must perform the dual function of providing understanding 
of principles of soil management and of introducing stu- 
dents to the whole field of soil science. 

In the opinion of the writer, the background and experi- 
ence of the instructor and the contents of textbooks on 
soils, rather than the actual needs of the students, have 
been the predominating influences in determining the con- 
tent of beginning soils courses. In deciding what to teach, 
the teacher of beginning soils courses needs to consider 
at least three major factors: (1) the needs of the students, 
(2) the background and present educational status of those 
who take the course, and (3) facilities available for teach- 
ing the course. This study was undertaken to determine 
more objectively the needs of agricultural college students 
in understanding and working with soils. These needs were 
to serve as the primary consideration in selecting course 
content for the beginning soils courses at the University of 
Kentucky. 


Research Methods Used 


A questionnaire was mailed to each of the 1,685 alumni 
of the College of Agriculture, University of Kentucky, to 
determine the occupational distribution of graduates of 
this institution. To estimate to what degree knowledge of 
soils and ability to work with them are essential for suc- 
cess in the occupations these alumni enter, a survey was 
made in which those now engaged in the various agricultural 
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TABLE I 


COMPARATIVE SCORES FOR THE DEGREE OF IMPORTANCE 
OF SUBJECTS IN SOILS BY OCCUPATIONAL GROUPS 





Subjects in Soils Z 


Teachers 
Extension 
Service 
Research 
Soil 
Conservation 
Service 
Farmers 
Lending 
Agencies 
Commercial 





What it takes to make a soil 
fertile 191.2 |193.7 |193.6 {194.2 193.7 
Basic objectives of a “prac- 
tical” system of farming that 
will conserve soil 190.0 |191.3 {190.5 {152.6 192.6 
How deficiency of eachim- jf 
portant nutrient element af- 
fects plants 179.2 |190.3 |184.1 |163.1 185.9 
How a fertile soil may be- 
come infertile 175.3 {175.9 {183.9 |158.0 183.9 
The agronomic and economic 
relationships involved in 
“proper” land use 175.5 |181.8 {172.5 |105.4 172.4 
Legume-bacterial relation- 
ship in nitrogen fixation 165.8 {180.7 |159.7 |137.4 168.1 
The relationship of soil fer- | 
tility to livestock and 
hurnan health 162.2 |172.0 {150.1 |115.8 173.8 
Action of falling raindrops 
and of running water on the 
soil surface . 1160.8 {171.9 |153.8/142.2 168.4 
Ways in which soil deteriora- 
tion may occur 160.5 |161.0 |162.7 |168.5 172.6 
How excess soil acidity or al- 
kalinity affects plant growth {156.0 |160.2 {165.0 |163.1 166.6 
How water can be held and 
how it is translocated within 
the soil 152.9 |161.4 |140.9 |157.9 161.1 
Importance of soil aeration 
and factors influencing it 144.6 |144.0 |136.4 |152.6 130.1 
Meaning of “soil structure” | 
and its influence on the 
productivity of soils 144,2 |141.0 |119.1 |168.4 131.4 
Relationship of microorgan- 
ism activity to effectiveness 
of organic matter 143.6 {154.2 |151.6 |137.4 134.4 
Nature of soil reaction and 
how soils become acid 143.1 1148.2 |151.6 |163.1 153.2 
Meaning of “soil texture” 
and its influence on the 
productivity of soils 131.0 |131.1 |130.1/163.1 126.8 
How plants get water from io 
the soil and what use they 
make of it 126.0 {153.0 {125.4 |157.9 110.9 
How plants make their own 
nutrients from nutrient 
material 122.5 {131.4 |124.5 | 152.7 112.5 
How soils acquire their 
natural characteristics 117.6 {136.4 |121.1/|163.2 97.7 
Causes of variations in the 
infiltration capacity and 
permeability of soils 108.8 |115.7 | 100.0 | 142.2. 95.2 






















































































occupations were asked to rate a list of suggested under- 
standings and skills as “very important,” “fairly impor- 
tant,” or “not important” for success in their present oc- 
cupation. This list was a summary of teaching objectives 
in soil science proposed by staff members of ten depart- 
ments of agronomy in colleges and by other agricultural 
workers. The survey was made by mailed questionnaire 
to a random sample of alumni of the College of Agricul- 
ture, University of Kentucky. 

When the completed questionnaire forms were returned, 
the alumni were classified into occupational groups, and 
the relative importance of the subjects and skills was de- 
termined for each of the occupational groups. This was 
done by calculating the percentage rating of each of the 
items in each of the three degrees of importance. A com- 
parative score was then calculated by assigning a point 
value of two for each percentage rating the item as “very 
important,” one point for each percentage rating the item 
as “fairly important,” and zero for each percentage rating 





TABLE I 


COMPARATIVE SCORES FOR THE DEGREE OF IMPORTANCE 
OF SHELLS IN SOILS BY OCCUPATIONAL GROUPS 





Shells in Soils 


Teachers 

' Extension 

Research 

Soil es 
Conservation 
Service 

Farmers 

Commercial 





To correct deficiencies of any | 
of the plant nutrient elements 
likely to limit crop yields 172.0 
To plan and apply an eco- 
nomically sound cropping 
system that will fit the ca- 
pabilities of the land 

To carry out a practical sys- 
tem of farming while protect- 
ing the soil against the harm- 
ful action of falling and 
running water 

To conserve and use effec- 
tively crop residues and 

farm manure 

To conserve and use effec- 
tively the water storedin soils 
To diagnose nutrient deficien- 
cies in the crops commonly 
grown in the community 

To manage soils to increase 
the amount of water stored in 
them for crop use 

To interpret soil tests in 
terms of soil amendments 
needed 

To plan and follow suitable 
crop rotations or cropping 
sequences 

To inoculate legumes and to 
manage them to obtain maxi- 
mum nitrogen fixation 

To correct excess soil acidity 
To properly take a soil 
sample for testing 

To select and apply special 
erosion-control devices 
needed to protect soil in its 
various uses 

To improve soil structure and 
to maintain good soil structure 
To classify land according to 
its use-capability | 
To arrange a field layout to 
provide for economical appli- 
cation of the necessary soil- 
conserving practices 

To estimate, by observation of 
the soil profile, the natural 
productive capacity of soils 
To install an adequate drain- 
age system to remove surplus 
water from the soil 

To manage soils to favor the 
beneficial activity of the soil 
microorganisms 

To use soil survey reports 
and other descriptive publica- 
tions in identifying soil types 
To correct excess alkalinity 
To make soil tests 

To recognize the structural 
pattern in soil material 

To determine the textural 
Classification of soil material 
To classify soil by “soil types” 





































































































the item as “not important.” The comparative score 
served as the basis for ranking the subjects and skills ac- 
cording to the apparent degree of importance for success 
in the occupations the alumni enter. 

All the land-grant colleges were surveyed to determine 
the relative degree of emphasis now being placed on the 
same subjects and skills that had been rated by the alumni 
groups. The colleges were asked to check the items as 
“given major emphasis,” “given minor emphasis,” or “not 
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included in the course.” A method of scoring similar to 
that used for the alumni survey was used to rate the rela- 
tive degree of emphasis given the subjects and skills by 
the colleges in their beginning soils courses. 


Findings in the Study 


The occupational distribution of alumni - Approximately 
one-half of the graduates of the College of Agriculture, 
University of Kentucky, are engaged in some of the agri- 
cultural-education professions, principally teaching and 
extension service. Almost one-fourth of the alumni are 
engaged in commercial enterprises about half of which may 
be classified as agricultural. Approximately one-eighth of 
the alumni are farming, and the remaining one-eighth are 
almost equally divided among the research, Soil Conserva- 
tion Service, and lending agencies. This distribution of 
graduates is comparable to that for the graduates of other 
colleges for which similar data were available. 

Degree of importance of subjects in soils compared by 
occupational groups. The relative scores for subjects and 
skills in soils for the various occupational groups are in- 
dicated in Tables I and II. 

A comparison of relative importance to the alumni of 
subjects and skills in soils and the degree of emphasis 
given the same subjects and skills in the beginning soils 
courses in the land-grant colleges. - The score assigned 
to each of the subjects and skills, weighted according to 


























TABLE Ml 


COMPARATIVE SCORES OF SUBJECTS BASED ON WEIGHTED RATINGS 
BY ALL OCCUPATIONAL GROUPS AND ON DEGREE OF EMPHASIS IN 
BEGINNING SOILS COURSES IN LAND-GRANT COLLEGES 


Weighted Score | Scores by Degree 
by Degree of of Emphasis in 
Importance Beginning Soils 

in the Courses in Land- 
Occupation Grant Colleges 


What it takes to make a soil fertile 187.5 183.7 
Basic objectives of a practical system of 








Subjects in Soils 








the occupational distribution and degree of importance to 
alumni, and a similar score based on degree of emphasis 
given these same subjects and skills by the land-grand 
colleges in their beginning soils courses, are listed in 
Tables HI and IV. 


Summary 


Surveys were made to determine the occupational dis- 
tribution of alumni and to obtain the opinions of those who 
have graduated from the College of Agriculture, Univer- 
sity of Kentucky, on the relative degree of importance of 
subjects in soils. As a part of this study, a survey was 
also made to check the degree of emphasis being given 
these same subjects and skills by other land-grant col- 
leges in their beginning soils courses. 

Most of the subjects and skills in soils were considered 
by the alumni now engaged in all the occupational groups 
as “fairly important” to “very important” for success in 


TABLE IV 


COMPARATIVE SCORES OF SKILLS BASED ON WEIGHTED RATINGS 
BY ALL OCCUPATIONAL GROUPS AND ON DEGREE OF EMPHASIS IN 
BEGINNING SOILS COURSES IN LAND-GRANT COLLEGES 


Weighted Score | Scores by Degree 
by Degree of of Emphasis in 
Importance Beginning Soils 

in the Courses in Land- 
Occupation Grant Colleges 





Skills in Soils 





To correct deficiencies of any of the plant 
nutrient elements likely to limit crop 
yield 136.9 
To plan and apply an economically sound 
cropping system that will fit the capa- 
bilities of the land 75.2 
To carry out a practical system of farm- 
ing while protecting the soil against the 
harmful action of falling and running 
water Seeoe 

To conserve and use effectively crop 
residues and farm manure 

To manage soils to increase the amount 
of water stored in them for crop use 

To plan and follow suitable crop rota- 
tions or cropping sequences 

To diagnose nutrient deficiencies in the 




















farming that will conserve soil 180.2 140.5 





How deficiency of each important nutrient 
element affects plants 


176.5 


136.1 





How a fertile soil may become infertile 


171.3 


159.5 





The agronomic and economic relation- 
ships involved in “proper land use” 


165.7 


112.1 





Legume-bacterial relationship in 
nitrogen fixation 


163.2 


152.8 





The relationship of soil fertility to live- 
stock and human health 


160.7 


91.2 





Ways in which soil deterioration may 
occur 


157.3 


147.2 





The action of falling raindrops and of 
running water on the soil surface 


154.3 


126.4 





How excess soil acidity or alkalinity af- 
fects plant growth 


153.3 


178.4 





How water can be held and how it is 
translocated within the soil 


152.3 


194.6 





The relationship of microorganism ac- 
tivity to the effectiveness of organic 
matter 


148.8 


163.9 





The nature of soil reaction and how soils 
become acid 


144.8 


178.4 





importance of soil aeration and 
factors influencing it 


130.9 


178.4 





Meaning of “soil texture” and its in- 
fluence on the productivity of soils 


127.3 


194.6 





Meaning of “soil structure” and its in- 
fluence on the productivity of soils 


126.9 


178.4 





How plants get water from the soil and 
what use they make of it 


124.7 


156.7 





How plants make their own nutrients 
from nutrient materials 


120.7 


91.3 





How soils acquire their natural 
characteristics 


119.2 


186.5 





Causes of variations in the infiltration 
capacity and permeability of soils 





105.3 





151.3 








crops commonly grown in the community 





To manage soils to conserve and use ef- 
fectively the water stored in them 





To properly take a soil sample for testing 





To correct excess soil acidity 





To interpret soil tests in terms of soil 
amendments needed 





To arrange a field layout to provide for 
the economical application of the neces- 
sary soil-conserving practices 





To select and apply special erosion- 
control devices needed to protect the 
soil in its various uses 





To inoculate legumes and to manage them 
to obtain maximum nitrogen fixation 





To improve soil structure and to main-~ 
tain good soil structure 





To classify land according to its use- 
capability 





To manage soils to favor the beneficial 
activity of the soil micropopulation 





To estimate, by observation of the soil 
profile, the natural productive capacity 
of soils 





To install and maintain an adequate 
drainage system to remove surplus 
water from the soil 





To use soil-survey reports and other 
descriptive publications in identifying 


soil types 





To correct excess alkalinity 





To make soil tests 





To recognize the structural pattern in 
soil material 





To classify soils by “soil types” 





To determine the textural classification 
of soil material 
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those occupations. The ratings of these learnings in soils 
were sufficiently uniform to make possible a single course 
in soil science having as its objective the development of 
those understandings and abilities which are of consider- 
able importance in all occupations which the alumni enter. 

The weighted scores for the subjects and skills in soils 
indicate their comparative degree of importance to gradu- 
ates of the College of Agriculture, and provide an impor- 
tant clue for the selection of teaching objectives and pro- 
cedures for the beginning soils course at the University of 
Kentucky. 

Although this study was designed primarily for deter- 
mining the educational needs of the graduates of the Col- 
lege of Agriculture, University of Kentucky, as the basis 
for selecting content for the beginning soils course at that 
institution, it is possible that the method used “nd many of 
the findings would apply equally well in other colleges of 
agriculture in the United States. 

112 pages. $2.00. Mic 58-4860 


Abstract published by special arrangement with The 
Ohio State University. 
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HETEROSIS FOR GROWTH AND A METHOD 
FOR INTENSIFYING THIS PHENOMENON IN 
THE DOMESTIC FOWL 


(L. C. Card No. Mic 58-690) 


Theo Houghton Coleman, Ph.D. 
The Ohio State University, 1953 


While the existence of heterosis is well established, its 
exact cause is not, even though a number of theories have 
been advanced to explain it. Several breeding systems 
have been devised to enhance the chance of producing het- 
erosis in the resulting offspring. Each of these is based 
on the assumption that a given one or more of the theories 
are correct. 

The present investigation was undertaken to further ex- 
plore the possibilities of crossbreeding and topcrossing 
for the production of broiler chicks. The major objective 
in the crossbreeding tests was to observe possible differ- 
ences in growth rate of reciprocal crossbreds. The top- 
crossing tests were undertaken to determine the possibility 
of increasing hybrid vigor by selecting males which pro- 
duce superior crossbred progeny and using them for fur- 
ther inbreeding. 


Reciprocal Crosses 


Tests comparing the parental breed strains with their 
reciprocal crosses were made in 1948-49, 1949-50, and 
1952-53. 

In the 1948-49 test a comparison of Barred Plymouth 
Rocks, Rhode Island Reds, and reciprocal crosses between 
the two breeds was made. Both males and females of the 
purebred Barred Plymouth Rocks and of both groups of 
crossbreds were superior in weight to like sexes of the 
purebred Rhode Island Reds at both six and twelve weeks 





of age. Both male and female crossbred chicks produced 
by mating Barred Plymouth Rock males to Rhode Island 
Red females were heavier at six and twelve weeks of age 
than like sexes of the reciprocal crossbreds. This differ- 
ence was highly significant at both ages in the case of 
female chicks and at six weeks of age in the case of male 
chicks. 

In the 1949-50 crossbreeding test, two strains of White 
Plymouth Rocks (designated as A and B), two strains of 
New Hampshires (designated as C and D), and reciprocal 
crosses between the strains and breeds were utilized. 
Both strains of White Plymouth Rocks were general pur- 
pose strains. Strain C New Hampshire was a broiler 
strain, while strain D was an egg production strain. 

The results of the 1949-50 test showed that the A strain 
of White Plymouth Rocks was, on the whole, more rapid 
growing than the B strain. The C strain of New Hamp- 
shires was superior to the D strain. Strain C New Hamp- 
shire was superior in growth rate to both strains of White 
Plymouth Rocks in all comparisons. The D strain of New 
Hampshires was, in general, slightly more rapid growing 
than the B strain of White Plymouth Rocks and almost as 
rapid growing as the A strain. 

The crossbreds produced by mating C strain males to 
A strain females were, on the whole, the fastest growing 
group in the 1949-50 test. These chicks were superior to 
the reciprocal cross chicks. 

The reciprocal crosses between the two strains of 
White Plymouth Rocks differed significantly in growth rate. 
The progeny produced by mating males of the A strain to 
females of the B strain were superior to the progeny of 
both pure strains and to the progeny of the reciprocal 
cross. 

Both groups of reciprocal strain cross progeny pro- 
duced by crossing the C and D strains of New Hampshires 
grew Significantly faster than the pure D strain offspring 
and, on the whole, significantly slower than the pure C 
strain progeny. The strain cross progeny produced by 
mating males of the C strain to females of the D strain 
grew Significantly faster than the offspring produced by 
the reciprocal cross. 

In both the strain cross and the one breed cross in 
which a comparison was available, crosses in which strain 
C New Hampshire was used as the male parent were su- 
perior to the reciprocal crosses. 

Both groups of crossbreds produced by crossing strain 
D New Hampshires and strain A White Plymouth Rocks 
weighed significantly more at nine and twelve weeks of age 
than either of the purebred parental types. The cross- 
breds produced by mating males of the strain D New Hamp- 
shires to females of the strain A White Plymouth Rocks 
were Significantly heavier than the reciprocal crossbreds 
at twelve weeks of age. 

The two groups of crossbreds produced by crossing 
strain D New Hampshires and strain B White Plymouth 
Rocks were significantly heavier at both nine and twelve 
weeks of age than either of the purebred parental types. 
There was no great difference between reciprocal cross- 
breds at either the nine or twelve week age. 

In the 1952-53 crossbreeding test Rhode Island Reds, 
White Plymouth Rocks, and their reciprocal crossbreds 
were utilized. Only the females were compared in this 
test. Females of the purebred White Plymouth Rocks and 
of both groups of crossbreds were significantly heavier 
than the purebred Rhode Island Red females at nine and 
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twelve weeks of age. The White Plymouth Rocks were sig- 
nificantly heavier than the crosshreds produced by mating 
White Plymouth Rock males to Rhode Island Red females 

at both nine and twelve weeks of age. The crossbreds pro- 
duced by mating Rhode Island Red males to White Plymouth 
Rock females were significantly heavier than the reciprocal 
crossbreds at twelve weeks of age. 

Results of the three reciprocal crossbreeding tests 
warrant the following conclusions: 

1. In nearly all cases, crossbreds were superior in 
growth rate to one and, in many cases, to both of the pa- 
rental pure breeds. 

2. On the average, strain crossing did not induce as 
much heterosis (as exhibited by early growth rate) as did 
breed crossing. 

3. Different strains of the same variety may produce 
different results in their crossbred progeny. 

4. Similar crossbreds from a given commercial source 
may vary in performance from year to year. 

5. The performance of a crossbred (in regard to growth 
rate) can be predicted to some extent by observing the per- 
formance of the pure parental breeds. However, predic- 
tions based on the performance of the pure breeds are not 
always valid. 

6. Reciprocal crossbreds often differ significantly in 
early growth rcte. These differences may be due to sex- 
linkage or to maternal effects through the egg from which 
the crossbred hatches. 

7. In this investigation, the crossbred offspring of the 
broiler strain New Hampshire males grew more rapidly 
than the reciprocal cross chicks. 

8. Crossbreds were slightly less variable, on the aver- 
age, than purebreds. Although this difference was small, 
it was noted in all tests. 


Top Crosses 


A review of the literature relating to topcrossing ex- 
periments aimed at increasing egg production in chickens 
reveals that these experiments have, almost without ex- 
ception, resulted in no increase in egg production of top- 
cross progeny over that of randombred progeny kept as 
controls. All of these investigations involved the top- 
crossing of inbred males on randombred progeny of the 
same breed and variety as the males. This was done de- 
spite the established fact that heterosis usually is in- 
creased by crossing diverse genetic materials. Topcross- 
ing of inbred males on randombred females of another 
breed was practiced in the two investigations in which top- 
crossing for production of broiler chicks was studied. 
However, no selection based on the topcross progeny test 
was carried out. 

Available at the beginning of the present investigation 
were a small number of progeny from the first brother to 
sister matings of a strain of Dominant White Plymouth 
Rocks. In addition to the inbred progeny there were avail- 
able a number of both male and female progeny from mass- 
mated Dominant White Plymouth Rocks. Also available 
were a number of New Hampshire males and females of 
one of the outstanding broiler strains. 

Since no test cross between the Dominant White Plym- 
outh Rocks and the New Hampshires had been made, it was 
decided to include an equal number of non-inbred and in- 
bred Dominant White Plymouth Rock males in the first top- 
crossing test of 1950. The progeny of the non-inbred 





Dominant White Plymouth Rock males in this test grew, as 
a whole, more rapidly than the offspring of the inbred 
males. The second topcrossing test of 1950 was devised 
to test the repeatability of sire ratings based on perform- 
ance of their topcross progeny. Additional topcrossing 
tests were conducted to test the remaining inbred males. 

Only inbred males were used in the first and second 
topcrossing tests of 1951. A non-inbred Dominant White 
Plymouth Rock male and a New Hampshire male were in- 
cluded in the third and fourth tests of 1951 and in all tests 
of 1952. The inbred male which gave the fastest growing 
topcross progeny in the 1950 tests was included in all of 
the topcrossing tests of 1951 and 1952 so that the growth 
rate of his progeny could be used as a yardstick by which 
to measure any progress that might be made. Progeny of 
inbred males in the third and fourth tests of 1951 were in- 
ferior in growth rate to the offspring of the New Hamp- 
shire male. In the 1952 topcrossing tests a number of in- 
bred males produced progeny which were superior in 
growth rate to those produced by the New Hampshire male, 
the non-inbred Dominant White Plymouth Rock male, and 
the inbred male from the 1950 tests. 

Four randomly selected inbred Dominant White Plym- 
outh Rock males from the 1952 tests and eight New Hamp- 
shire males hatched during the 1952 hatching season from 
eggs received directly from the New Hampshire breeder 
were utilized in the one topcrossing test of 1953. The top- 
cross progeny of one of the inbred males in this test were 
significantly heavier than those of any of the other inbred 
males at all age levels. The topcross progeny of this 
male were also significantly heavier than the purebred 
progeny of the New Hampshire males at all age levels. 
Taken as a whole, the topcross progeny of the inbred 
males and the purebred progeny of the New Hampshire 
males were almost equal at all ages. 

The results of the topcrossing experiments warrant the 
following conclusions: 

1. A random sample of eleven females per male is 
sufficient for distinguishing the males which give the most 
rapid growing progeny from those which give the slowest 
growing progeny in topcrossing tests where differences 
exist between the progenies of various sires. 

2. Repeatability of sire ratings is enhanced by in- 
creasing to fifteen or eighteen the number of females to 
which each male is mated. 

3. Selective inbreeding, based on topcross progeny 
testing, effectively increased the combining ability for 
rapid growth rate of the inbred Dominant White Plymouth 
Rock males when tested with the New Hampshire females. 
Topcross progeny testing made more rapid improvement 
than that attained by the New Hampshire breeder who used 
af least ten times as many sires and twenty or more times 
as many dams. 

4. For most rapid progress, selection on topcross 
progeny performance should be on a family or line basis 
and on an individual basis within the selected families or 
lines. 

5. In general, variability of topcross progeny de- 
creased slightly as the coefficient of inbreeding of males 
increased. 

When one makes a practical application of the results 
of this investigation, he should use the first part as a pre- 
requisite to the second part; that is, before he attempts 
any inbreeding, he should cross a number of breeds and 
a number of strains within each breed in all possible 
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combinations to determine which specific combinations are 
best suited for the objective he has in mind. Inbreeding 
should begin only after one has determined which combi- 
nations are best. The improvement in growth rate possible 
by selection on a basis of the topcross progeny test is evi- 
dent. 

The inbreds used in these tests became very degenerate 
as the coefficient of inbreeding increased. Mortality was 
excessive in the inbreds during the entire testing period. 
The practical application of inbreds as sires of commer- 
cial broiler chicks is dependent upon the question of whether 
inbreeding is possible without such a drastic decline in 
viability and reproduction. The answer to this question 
must await the results of inbreeding many more lines than 
were possible for these tests. 143 pages. $2.00. 


Abstract published by special arrangement with The 
Ohio State University. 


A BIOASSAY FOR DETERMINING THE 
NUTRITIONAL ADEQUACY OF PROTEIN 
SUPPLEMENTS FOR CHICK GROWTH 


(L. C. Card No. Mic 58-1704) 


Scott William Hinners, Ph.D. 
University of Illinois, 1958 


Present analytical methods approximate the amino acid 
content of protein containing materials, but reveal very 
little about availability. Any true assessment of the nu- 
tritional value of the proteins must rely on biological 
evaluation. A simple relatively reliable assay of short 
duration is needed. These prerequisites were considered 
in developing a bioassay which was based upon the quantita- 
tive growth response of the chick. 

Techniques for determining the nutritional adequacy of 
protein supplements were investigated. Laboratory pre- 
pared egg white, A. N. R. C. reference casein and isolated 
soybean protein (Drackett C-1) all adequately supplemented 
with appropriate amino acids, were fed at protein levels 
ranging from ten to forty per cent. Growth was superior 
at all protein levels on the egg diet. 

Using egg white as a reference standard, fifteen samples 
of fish meal, fed at protein levels of ten and fifteen per 
cent, were assayed as a sole source of nitrogen. Greater 
assay sensitivity appeared at the ten per cent level of die- 
tary protein than at fifteen per cent with a further masking 
of sensitivity at the thirty per cent level. This would sug- 
gest that as the dietary protein is increased the number of 
limiting amino acids approach the point of adequacy. 

Individually equalized (10 treatments X 10 replications) 
and paired feeding (5 pairs X 9 treatments) failed to show 
any increase in the range of response over ad libitum feed- 
ing (6 replications X 6 chicks) with the latter having the 
advantage of requiring less time. A very high rank corre- 
lation (r = 1.00) suggests that little is to be gained through 
the group equalized method over ad libitum feeding. Strik- 
ing differences in nutritional adequacy of the fish meal 
samples were detected by all feeding methods. 

At the fifteen per cent level of dietary protein, chicks 
were more sensitive if given no pretest period, however, 
when compared with the assay in which a fourteen day pre- 











test period was followed by the test diets fed at the ten 
per cent level of dietary protein, there was a very definite 
Similarity in the rank order of the response. 

Gains in weight resulting from the ad libitum feeding of 
chicks appeared to be a satisfactory criterion for deter- 
mining the nutritional adequacy of a protein substance. 
However, gain-feed ratios and gains per gram of protein 
consumed gave Slightly higher variance ratios. 

An array of the variance ratios associated with the in- 
dividual degrees of freedom comparing egg with each test 
diet gave the same rank order as that obtained by arraying 
the percentage response that each individual test diet was 
of the egg white response. 

Three replications of six chicks on each treatment diet 
fed ad libitum at the ten per cent level of dietary protein 
for a period of thirteen days, after a fourteen day pretest 
period, will adequately demonstrate differences in the nu- 
tritional adequacy of fish meal samples. While the pre- 
cision of this assay was improved by increasing the num- 
ber and size of replications, as well as the length of the 
assay, the conclusions remained virtually unchanged. 

107 pages. $2.00. 








STUDIES ON CHLORTETRACYCLINE AS A GROWTH 
STIMULANT FOR YOUNG DAIRY CALVES 
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Louisiana State University, 1958 


Supervisor: Dr. L. L. Rusoff 


Two trials were conducted to study the effect of 
chlortetracycline on dairy calves raised in a new and in 
an old barn. The first trial consisted of 30 newborn male 
calves (18 Holsteins and 12 Jerseys) which were housed _ 
in an old barn. In the second trial, 31 newborn male calves 
(12 Holsteins and 19 Jerseys) were used and were housed 
in a newly-constructed calf barn. Group I was fed no anti- 
biotic and served as the control, Group II received chlor- 
tetracycline orally (50mg. daily per calf), and Group III 
was administered 400 mg. chlortetracycline weekly by in- 
tramuscular injection. A total of 54 calves were slaugh- 
tered, 27 calves at the end of 12 weeks of age and the same 
number at the end of 16 weeks of age. 

Data obtained showed that all antibiotic-treated calves 
in both barns made statistically significant greater body 
weight gains and consumed their feed more efficiently than 
their respective control animals at 4, 8, 12, and 16 weeks 
of age. There was no Significant difference in growth rate 
of the calves between the two barns. The results obtained 
in this study, therefore indicate that regardless of the type 
of environment in which calves are raised, chlortetra- 
cycline administration increases growth rate. 

The occurrence of scours was more prevalent in calves 
at the old barn than at the new barn. Only the intramuscu- 
lar administration of the antibiotic was effective in con- 
trolling scours in the old barn; whereas, in the new barn, 
both the oral and the intramuscular administrations of the 
antibiotic were effective, 

There was no Significant difference in percentage of 
hemoglobin, hematocrit value, plasma calcium and 
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inorganic phosphorus values, and leucocyte counts between 
treatments. 

Chlortetracycline administration increased dressing 
percentage and the size and weight of the cuts of highest 
value in the veal carcass. Carcasses from chlortetracy- 
cline-treated calves showed a higher meat yield than those 
from calves fed no antibiotic. 

The chlortetracycline-supplemented calves showed sta- 
tistically significant heavier thyroid glands, adrenal glands, 
liver, heart, spleen, testis and thymus, in comparison with 
corresponding organs from the animals receiving no anti- 
biotic. 

Thinner illeal and jejunal walls of the small intestine 
were obtained in the antibiotic-supplemented calves. 

The most probable mechanism which explains the growth 
stimulatory effect of chlortetracycline for young ruminants 
is through its influence upon increased efficiency of nutrient 
metabolism. Less TDN per lb. body weight gain was re- 
quired in the antibiotic groups in comparison to the control 
animals. The over-all thinner intestinal wall of the anti- 
biotic-treated calves indicates that there could have been a 
faster absorption or passage of nutrient from the gastro- 
intestinal tract which further aided in the more efficient 
nutrient metabolism in these animals. 241 pages. $3.15. 


AGRICULTURE, FORESTRY AND WILDLIFE 


THE PRIMARY FORESTS OF VINTON 
AND JACKSON COUNTIES, OHIO 


(L. C. Card No. Mic 58-753) 


Janice Carson Beatley, Ph.D. 
The Ohio State University, 1953 


Objectives of the study have been to describe the origi- 
nal forest types of Vinton and Jackson Counties, Ohio, and 
the pattern in which they occurred immediately prior to 
European settlement; and to explain in so far as possible 
the distribution of these forest types. The study has been 
conducted as a contribution to the program of recognition, 
description, and mapping of the original Ohio vegetation in 
progress at the Department of Botany, The Ohio State Uni- 
versity. Sources of data have been primarily the secondary 
forests of the area, and field notes of the Government and 
Ohio Company surveyors who worked in these counties 
during the period 1798-1805, mostly before European set- 
tlements of any kind. Data of the surveyors include nearly 
4,500 “bearing” and “line” trees, and nearly 2,000 descrip- 
tions of the forests along the section lines or segments of 
these lines. Line descriptions with such a comprehensive 
areal coverage have not been used in previously published 
Ohio primary vegetation studies. 

The counties, constituting an area of 837 square miles,, 
lie within the Unglaciated Allegheny Plateau of Fenneman’ 
and the Cliff Section and Low Hills Belt of Braun.” The 
long and complex physiographic history of southeastern 
Ohio is exceptionally well recorded in the surface features’ 
of these two counties. The major events and their order of 
occurrence are: (1) Emergence of the Mississippian and 
Pennsylvanian strata at the close of the Permian, and their 





tilting on an average of about 28 feet and 12 feet per mile 
to the east and south, respectively; (2) uplift and peneplan- 
ation during the Mesozoic, and again during the Harrisburg 
and Lexington erosion cycles in Tertiary; (3) uplift in late 
Tertiary, and this cycle (Parker), ending with maturely 
dissected uplands, brought to a close by an early Pleisto- 
cene ice sheet; (4) impounding of waters of the north- 
westward-flowing Tertiary stream system (Teays), and 
formation of a vast lake covering at least 90 per cent of 
the land surface of Vinton and Jackson Counties; (5) depo- 
sition of lacustrine materials (Minford clays); (6) drainage 
of the lake and establishment of a new southwestward- 
flowing stream system on the land surface, which included 
abandonment of the major preglacial valleys, i.e., the 
Teays in Scioto Township, Jackson County, the Marietta 
extending from east to west across southern Jackson 
County, and Hamden Creek valley in northeastern Jackson 
and central Vinton Counties; (7) accelerated downcutting 
(Deep Stage dissection); (8) Ilinoian ice less than two 
miles from the northwestern corner of Vinton County, re- 
sulting in the formation of the present Salt Creek and the 
deposition of outwash materials in this valley; (9) Wiscon- 
Sin ice less than four miles to the northwest of Vinton 
County, and additional outwash deposits in the Salt Creek 
valley.* A map on which is indicated the preglacial drain- 
age system and drainage divides in this area, and the Il- 
linoian and Wisconsin glacial boundaries is included. 

Represented in the bedrock above stream level are the 
upper Cuyahoga, Logan, and Maxville formations of the 
upper Mississippian, and the complete Pottsville and Al- 
legheny formations and lower Conemaugh of the Pennsyl- 
vanian system. Mississippian rocks are principally re- 
sistant sandstones and siliceous shales, and outcrop in 
the northwestern part of the area. In the remainder of the 
two counties, the mature topography has been carved from 
Pennsylvanian strata consisting of a wide variety of sand- 
stones, shales, clays, and thin beds of ores, coals, and 
limestones, of variable composition, resistance, and con- 
tinuity of distribution. Most members which have been 
influential in the formation of the landscape are unnamed 
in the literature, except the massive, coarse, and re- 
sistant Sharon conglomerate and sandstone of the lower 
Pottsville which underlies many of the slopes and ridges of 
Liberty and Jackson Townships in northwestern Jackson 
County. Successively younger rocks outcrop in NNE-SSW 
bands across the counties in accordance with the regional 
inclination of the strata. 

Three physiographic areas are recognizable as a re- 
sult of differences in resistance of the various bedrock 
types and the extent to which Pleistocene phenomena modi- 
fied, or resulted in modification of pre- Pleistocene sur- 
face features, and the extent to which these modifications 
are preserved on the landscape today. These are: (1) The 
area traversed by the major preglacial streams (Teays 
and Marietta Rivers and lower Hamden Creek), where low 
relief (100-250 feet) and gentle hills have resulted from 
relatively low resistance of Pottsville and Allegheny sand- 
stones, shales, and clays, and/or deep valley fill (largely 
Minford clays) in the broad preglacial valleys abandoned 
Since establishment of the new drainage system during 
Pleistocene; (2) the area more deeply dissected by Rac- 
coon Creek and its preglacial forerunners, where physio- 
graphic features are characterized by great heterogeneity 
resulting from wide variations in bedrock types in the up- 
per Pottsville, Allegheny, and lower Conemaugh formation; 
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and (3) very approximately, the preglacial Salt Creek 
watershed, where bedrock is Mississippian and lower 
Pennsylvanian (Pottsville) more resistant to weathering 
than the average in the two counties, relief is uniformly 
the greatest (300-400 feet or more), and the deeply en- 
trenched streams were but little deflected during Pleisto- 
cene drainage changes. 

The Muskingum silt loam and its steep phase are the 
principal soils of the uplands, as mapped.* The Muskingum 
loam is the predominant type in eastern Vinton County. 
Principal terrace soil is the Monongahela silt loam, de- 
rived from the Minford clays and in the northern part of 
the area inferred to be more or less influenced by lighter- 
textured alluvium from the uplands. Floodplain soils 
mostly belong to the Philo-Pope-Atkins complex. Soils of 
the Salt Creek valley, derived from glacial outwash, differ 
from all others in the area in that they are neutral in re- 
action; elsewhere soils are acid. Essentially no correla- 
tion between the soil units and vegetation types is demon- 
strable. Notably different plant communities occur on the 
same soil type, e.g., White Oak in Jackson County and 
Beech-Sugar Maple in eastern Vinton County, which are 
associations wholly different in floristic composition, 
structure and aspect, occur on what has been mapped as 
the Monongahela silt loam. A given association may occur 
on different soil types with different drainage and other 
characteristics. It is therefore concluded that the edaphic 
variable, or variables, most effective in the differentiation 
of the plant community often is either not recognized or is 
not employed as one of the bases for distinguishing soil 
types in this area. 

That this area was originally covered with Deciduous 
Forests is the best index to its general climate. However, 
analysis of a composite 59-year record of the McArthur, 
Jackson, and Waverly Weather Bureau stations has been 
made, with emphasis on the extremes of the temperature 
and precipitation regimes which have occurred during this 
period. The data have also been analyzed to give a gen- 
eralized picture of the temperature and precipitation pat- 
terns which obtain in this region. None of the data is con- 
sidered to be of utility in explaining the pattern of the 
forest types in this area, except perhaps the periodicity of 
late summer and autumn drought periods. The data re- 
quire microclimatic analysis, not yet possible, to be use- 
ful in indicating their role in delimiting the various plant 
communities. 

Throughout the counties, the most effective variable 
controlling the distribution of plant communities appears 
to be soil moisture. In residual soils, available moisture 
is controlled by (1) the horizontal and vertical movement 
of water through bedrock and into the soil profile, (2) the 
physical properties of the soils and their parent materials, 
(3) slope exposure, and (4) elevation above base level. In 
general, the greater the uniformity of bedrock types, the 
greater the uniformity of the vegetation pattern, and the 
more pronounced are the effects of slope exposure. In 
this Plateau area, geographic coincidence of bedrock types 
and upland vegetational characteristics is clearly ex- 
hibited, examples of which are cited below. In alluvial and 
lacustrine soils of the bottomlands, moisture-aeration 
gradients are under control of the physical properties of 
the parent materials and proximity to the water table at all 
seasons of the year. The critical factor, or factors, gov- 
erning the floristic composition of all communities may 
be related to certain other edaphic conditions, local cli- 





matic regimes, or historical events which have modified 
the flora and its specific distribution in this area. 

Except for swamps and areas denuded by fire, the land 
surface was forest-covered at the beginning of the nine- 
teenth century. Three forest areas are recognized which 
are largely coincident with the three physiographic areas 
(Fig. 1). The same forest types are mostly represented in 
all three, but variations in intensity of expression are suf- 
ficiently well defined that the pattern of the original plant 
communities is comparatively specialized in each of the 
areas. Boundaries, however, cannot be drawn with geo- 
graphic preciseness. The associations recognized in the 
study as having occurred in the primeval forests are: 

1. Upland Oak communities.— Of these, most wide- 
spread was Oak-Hickory. The moister phase, in which 
White Oak (Quercus alba L.), Black Oak (Quercus velutina 
Lam.), and Shagbark Hickory (Carya ovata (Mill.) K. Koch) 
were the dominant canopy species, was the prevailing for- 
est type over uplands of Area 1. In Area 2, the drier. 
phase, in which the Hickories were mostly Pignut (Carya 

















glabra (Mill.) Sweet) and Mockernut (Carya tomentosa 








Nutt.), appears to have occupied the greatest surface area, 
as a part of a mosaic with Oak-Chestnut and Mixed Oak. 

In Area 3, the association was confined to the broad ridges 
of Liberty and Jackson Townships, Jackson County, as a 
part of a mosaic with Oak-Pine communities. Its distri- 
bution appears to be related to edaphic factors associated 
with heavier-textured soils derived from Pennsylvanian 
shale and clay bedrock. 
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Figure 1, Vegetation areas of Vinton and Jackson 


counties, Ohio, 
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Oak-Chestnut, in which Black Oak, White Oak, Chestnut 
Oak (Quercus montana Willd.) and Chestnut (Castanea den- 
tata (Marsh.) Borkh.) were the dominants, attained its best 
development on the steep slopes underlain by Mississippian 
sandstones in the northern half of Area 3. Here it was the 
prevailing upland forest type, and was also characteristic 
of the slopes in the northeastern part of Area 2 over mas- 
sive Pennsylvanian sandstones. Elsewhere in Area 2, it 
was of more local occurrence, and in Area 1 was essen- 
tially confined to the region of the preglacial drainage di- 
vide in western Jefferson and eastern Hamilton Townships. 
In Areas 2 and 3, the driest phase of this association was 
represented by nearly pure stands of Chestnut Oak on the 
sharp ridges, and on the somewhat broader ridges, by 
Chestnut Oak-Chestnut or Chestnut Oak-Chestnut- Black 
Oak communities. As a rule, the association appears to 
have been restricted to sandy soils in the areas of greatest 
relief. Mixed Oak, in which neither Chestnut nor the 
Hickories are abundant enough to be considered dominants, 
appears to have been areally more prominent than Oak- 
Chestnut in Area 2, but less so than Oak-Hickory. 

_ Oak-Pine, in which White and Black Oaks, and Scrub 
Pine (Pinus virginiana Mill.) and Pitch Pine (Pinus rigida 
Mill.) were dominants, was areally the most important 
slope and ridge community over the Sharon sandstone and 
conglomerate in the southern half of Area 3. Locally it 
occupied the driest sites in the northern half over Missis- 
sippian rocks or Pottsville strata other than the Sharon 
member. Elsewhere, Oak-Pine as a self-perpetuating 
community, was essentially absent over Pennsylvanian 
rocks, except in southeastern Madison Township, Jackson 
County (Area 1), where Shortleaf Pine (Pinus echinata 
Mill.), with associated White and Black Oaks and Hickories, 
occurred on the Conemaugh-capped ridges of this local 
area. These are believed to represent the northernmost 
natural stands of extensive Shortleaf Pine in central United 
States. 

2. Mesic communities of residual soils.— These are 
the communities which occur on the more moist sites over 
residual soils and intergrade with the Oak communities of 
the slopes above. The most floristically complex is the 
Mixed Mesophytic, which was exceptionally well developed 
on north and east exposures throughout Area 3, and well- 
defined, but not as floristically rich, on comparable sites 
along the major streams of Area 2. Its occurrence is re- 
stricted to sites where there is abundant moisture the year 
around. In its best expression the association was com- 
posed of 30 or so canopy species; some were often numeri- 
cally more important than others although none dominated. 
These include: 

White Oak (Quercus alba L.) 

Red Oak (Quercus rubra L.) 

Tuliptree (Liriodendron tulipifera L.) 

Beech (Fagus grandifolia Ehrh.) 

Sugar Maple (Acer saccharum Marsh.) 

Black Maple (Acer nigrum Michx.) 

White Ash (Fraxinus americana L. including var. 

biltmoreana (Beadle) J. Wright) 

Linden (Tilia americana L.) 

Chestnut (Castanea dentata (Marsh.) Borkh.) 

Yellow Buckeye (Aesculus octandra Marsh.) 

Yellow Oak (Quercus muehlenbergii Engelm.) 

Hemlock (Tsuga canadensis (L.) Carr.) 

Yellow Birch (Betula lutea Michx. f.) 

Sweet Birch (Betula lenta L.) 

Bitternut Hickory (Carya cordiformis (Wang.) K. Koch) 










































































Shagbark Hickory (Carya ovata (Mill.) K. Koch) 

Red Hickory (Carya ovalis (Wang.) Sarg.) 

Mockernut Hickory (Carya tomentosa Nutt.) 

Pignut Hickory (Carya glabra (Mill.) Sweet) 

Black Walnut (Juglans nigra L.) 

White Walnut (Juglans cinerea L.) 

Red Elm (Ulmus fulva Michx.) 

Red Maple (Acer rubrum L.) 

Chestnut Oak (Quercus montana Willd.) 

Black Gum (Nyssa sylvatica March.) 

Sourwood (Oxydendrum arboreum (L.) DC.) 

Black Cherry (Prunus serotina Ehrh.) 

Black Oak (Quercus velutina Lam.) 

Hemlock, and Yellow and Sweet Birch were of local oc- 
currence only, and Yellow Buckeye and Yellow Oak were 
absent in the association in the southern part of Area 3 
over the Sharon conglomerate and sandstone. On lower- 
most Mixed Mesophytic slopes, Beech, Sugar Maple, and 
Tuliptree often were the principal species. The Mixed 
Mesophytic was only weakly expressed in Area 1 in cer- 
tain local areas, where the principal species were White 
and Red Oaks, Tuliptree, Chestnut, Beech, Sugar Maple, 
and White Ash. “Weak” Mixed Mesophytic communities 
also occurred on the north and east exposures away from 
the major stream valleys of Area 2. 

White Oak-Beech-Sugar Maple was the usual lower 
south-facing and west-facing slope type in both Areas 2 
and 3, intergrading with the Oak communities of the mid- 
dle and upper slopes. In Area 2, White Oak-Beech, here- 
tofore not described as an Ohio primary forest type, oc- 
curred on certain south-facing and west-facing slopes in 
Area 2. This appears to be a dry phase of White Oak- 
Beech-Sugar Maple, but occurs under conditions only 
Slightly more mesic than the other Oak communities of 
these exposures. The occurrence of this association is in- 
ferred both from the surveyors’ data and field studies in 
this area. 

In Scioto and Hamilton Townships of southwestern 
Jackson County, Oak-Sugar Maple and Oak-Sugar Maple- 
Tuliptree communities, in which the Oaks are principally 
White and Red, occurred in the ravine bottoms and on 
lowermost slopes. Throughout this area Beech, usually 
the most predictable associate of Sugar Maple eisewhere 
in the two counties, and a number of other mesic species, 
are essentially absent both in the secondary forests and 
among the surveyors’ tree citations. 

Oak-Hickory- Tuliptree or Oak-Tuliptree- Hickory com- 
munities were the prominent communities of a NNE-SSW 
band extending through central Jackson County (Lick, 
Franklin, and Jefferson Townships). These represent a 
pronounced enrichment of the moistre phases of the upland 
Oak-Hickory by Tuliptree. The area has a distinct west- 
ern boundary, and appears to coincide with the outcrop of 
upper Pottsville rocks. The distribution of Jackson 
County’s extensive apple orchards is coincident with this 
natural vegetation area. Where Oak-Chestnut occurred in 
this area, the most moist sites were occupied by Oak- 
Chestnut-Tuliptree. Oak-Chestnut-Tuliptree, Oak-Hick- 
ory-Tuliptree, and Mixed Oak-Tuliptree occurred in 
Area 2 as the ravine and lowermost slope communities 
intergrading with Oak-Chestnut, Oak-Hickory, and Mixed 
Oak, respectively, in the regions farthest from controlling 
base level, i.e., the major streams, In Area 3, Oak-Chest- 
nut-Tuliptree was the prevailing mesic forest type toward 
the Salt Creek-Hamden Creek preglacial drainage divide, 
and in southwestern Liberty Township. 
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3. White Oak communities of the lacustrine terraces.-— 
Over soils derived from the Minford clays, occurring to a 
depth of 80 feet in the abandoned preglacial valleys, White 
Oak, White Oak-Shagbark Hickory, and White Oak- Black 
Oak-Shagbark Hickory communities occurred on the gentle 
rises in a mosaic with Pin Oak (Quercus palustris Muench.) 
-Red Maple of the depressions. A number of prairie 
species apparently grew in the somewhat open White Oak 
forests, but no true prairies are known to have occurred 
here, or elsewhere in the two counties. Except for a few 
local areas, these were the communities of the Teays and 
Marietta River valleys, lower Hamden Creek valley, and 
their abandoned tributaries, all in Area 1, where they re- 
main the potential forest cover as long as soils are de- 
rived from these extremely heavy-textured parent ma- 
terials. In Areas 2 and 3, they were of only local occur- 
rence. : 

4, Communities of the swamp forest succession.— On 
the floodplains throughout the area, the most poorly- 
drained sites were usually occupied by Sycamore (Platanus 
occidentalis L.)-River Birch (Betula nigra L.)-Soft Maple 
communities. Along Raccoon and Little Raccoon Creeks, 
and Elk Fork, all in Area 2, and Salt Creek in Area 3, the 
Maple was Silver Maple (Acer saccharinum L.); along all 
other streams it was Red Maple. It is suggested that the 
clear-cut distribution of Silver Maple here is related to 
calcareous parent materials — alluvium in the Raccoon 
Creek area, and glacial outwash in the Salt Creek valley. 
The occurrence of Cottonwood (Populus deltoides Bartr.), 
Hackberry (Celtis occidentalis L.), and Boxelder (Acer 
negundo L.) in these same valleys suggests a similar rela- 
tionship. River Birch is absent along Salt Creek, and Ohio 
Buckeye (Aesculus glabra Willd.) is confined to this valley. 

With slightly improved drainage-aeration conditions, 
American Elm (Ulmus americana L.) invades the swamp 
forests, and an Elm-Sycamore-River Birch-Soft Maple as- 
sociation occupies large areas of the floodplains today. 
With further improvement in drainage-aeration, this is 
succeeded by an Elm-White Ash-Soft Maple (usually Red 
Maple) association, which was best represented in certain 
local areas in Madison Township, southeastern Jackson 
County. On the lacustrine and alluvial terraces of Area 2, 
a Mixed Swamp Forest, composed of 20 or more species, 
constituted a rather well-defined association. Where the 
best drainage-aeration conditions obtain on these topo- 
graphic sites, and also on the best-drained floodplains of 
both Areas 2 and 3, Beech and Sugar Maple become domi- 
nants, with most of the Mixed Swamp Forest species and 
certain others from the uplands as associates. The Beech- 
Sugar Maple association is then the final community in the 
swamp forest succession, and is self-perpetuating as long 
as the terraces are in existence. The association is not 
known to occur on residual soils in either county, and al- 
though floristically similar to the Mixed Mesophytic asso- 
ciation, is not genetically related to the latter. Largest 
area occupied by Beech-Sugar Maple was along preglacial 
Hamden Creek in southern Swan, Elk, and Madison Town- 
ships, Vinton County, a region which abounds in abandoned 
‘ valleys and broad terraces. Its occurrence here is strongly 
corroborated by the surveyors’ data. Beech-Sugar Maple 
was also the important terrace community of Area 3, and 
Beech appears to have reached its most effective domi- 
nance in this association here on the level valley plains of 
Salt Creek and lower Pike and Pretty Runs. 

Other subjects treated include: (1) cultural history from 












































time of occupancy by the Shawnee Indians to the present, 
with particular emphasis on the development of the min- 
eral industries and land utilization in the past century and 
a half; (2) history of the vegetation since Tertiary, what is 
known of the manner and periods in which the virgin for- 
ests were removed being discussed in some detail, par- 
ticularly the period 1850-1880 when the forests were clear- 
cut over much of the area for charcoal used in the 16 iron- 
smelting furnaces of the central and eastern parts of the 
counties; (3) the condition of today’s forested areas, and 
certain principles used in their interpretation toward an 
understanding of the primary forests; and (4) analyses of 
the survey records, and discussion of their utility and 
limitations in primary vegetation studies in this kind of 
three-dimensional topography. 297 pages. $3.85. 
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LEGUMES, PARTICULARLY ALFALFA 
AND RED CLOVER 


(L. C. Card No. Mic 58-1115) 


Albert Harlan Ellingboe, Ph.D. 
University of Minnesota, 1957 


Adviser: M. F. Kernkamp 


Six hundred twenty-nine mass isolates, 112 monoconi- 
dial isolates and 268 monoconidial subcultures from red 
clover and alfalfa were compared in this study. Fifty- 
nine monoconidial isolates from alfalfa and 53 mono- 
conidial isolates from red clover were compared for cul- 
tural type, radial growth, conidial production, spore sep- 
tation and spore size on potato-dextrose agar. The 112 
isolates were grouped into 7 rather distinct cultural 
groups, but there was no correlation between cultural 
types and host from which they were isolated. No differ- 
ences between the two species of fungi were noted when 16 
isolates, 8 from each host, were compared on several 
media or on red clover and alfalfa stems. Temperature 
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was shown to have a decided effect on the percentage of 
septate spores on some isolates isolated from both hosts. 
Almost all cultures formed septate spores upon germina- 
tion regardless of host from which the isolates were ob- 
tained. One hundred eighty-five collections of infected al- 
falfa and red clover were examined for the study of the 
morphology of the fungi in their natural habitat. No con- 
sistent differences were noted in pycnidial size and morph- 
ology or spore characteristics. The nuclear condition of 
the spores and hyphae is the same for isolates from both 
hosts. Hyphal anastomoses occurred with equal frequency 
between isolates from different hosts as between isolates 
from the same host. All isolates tested were pathogenic 
on both alfalfa and red clover. 

From these data, it is concluded that the names As- 
cochyta imperfecta Pk. and Phoma trifolii Valleau and 
Johnson are invalid, and since the organisms on the 2 hosts 
are indistinguishable, the oldest name, Phoma herbarum 
var. medicaginis is considered the valid name for both the 
red clover and alfalfa spring blackstem organisms. _ 

80 pages. $2.00. 














THE INFLUENCE OF VARIETY, TEMPERATURE, 
AND STAGE OF GROWTH ON THE RESPONSE OF 
SPRING BARLEY TO PHOTOPERIOD 


(L. C. Card No. Mic 58-1557) 


Arthur Alexandre Guitard, Ph.D. 
The University of Nebraska, 1958 


Adviser: Laurence Cutler Newell 


The study was conducted at the Experimental Farm, 
Beaverlodge, Alberta Canada, to obtain certain fundamental 
information on the response of barley to photoperiod and 
temperature. Such information is required for an under- 
standing of the growth response at high latitudes, Olli and 
Vantage barley were grown under 8-, 16-, and 24-hour 
photoperiods of artificial light during three stages of growth 
of the first culm at temperatures of 55° and 75°F. 

Increases in length of photoperiod prior to internode 
elongation reduced the time from seeding to internode 
elongation and from internode elongation to heading, but 
increased the number of days from heading to maturity of 
the first culm. There were associated decreases in the 
number of leaves, length of stem, length of head, number 
of florets and in the number of kernels per head. The rela- 
tive time of initiation of tillering was advanced by succes- 
Sive increases in length of photoperiod, but tillering was 
more prolonged, and the tillers were more numerous un- 
der 16-hour than under the 8- or 24-hour photoperiods. 

Increases in length of photoperiod during internode 
elongation to heading of the first culm of barley reduced 
the time required for completion of this stage of develop- 
ment, but did not influence the rate of development from 
heading to maturity. There were fewer but longer leaves 
and better stem, head and kernel development with the 
longer photoperiods. There were also increases in the 
number of fertile tillers but poorer stem and head devel- 
opment of tillers with the increases in length of photo- 
period during internode elongation to heading. Increase in 
length of photoperiod during heading to maturity of the first 





culm accelerated the time of maturity and increased kernel 
size, but did not influence the number of kernels per head. 
There was a greater number of fertile tillers with the 
longer photoperiods. 

Increase in temperature from 55° to 75 F. generally 
accelerated the rate of growth and reduced the duration 
and extent of development of the first culm. There was 
also a delay in the time of initiation of tillering, reduction 
in duration of tillering, and a reduction in the number and 
extent of development of tillers. The influence of temper- 
ature was reduced with increase in length of photoperiod. 

Olli and Vantage differed in the duration and extent of 
development of the leaves associated with the first culm 
and in the relative time of initiation of tillering. They 
were essentially similar in duration, rate and extent of 
stem, head and kernel development of the first culm, in 
the duration of tillering and number of tillers produced, 
and in the extent of stem, head and kernel development of 
the tillers. There were significant interactions of variety 
with photoperiod for most characteristics. 

There were significant associations between number of 
days from seeding to internode elongation and number of 
leaves on the first culm, among stem length, head length, 
number of florets per head and weight of the stem and 
head, and between number of tillers and duration of tillering. 

The study indicated that, with the possible exception of 
degree of fertility, the growth of barley under controlled 
conditions can be used to predict the response to similar 
environmental conditions in the field. It was also demon- 
strated that barley can be produced satisfactorily under 
controlled conditions by using the proper combinations 
of photoperiod and temperature during the several stages 
of plant development. 114 pages. $2.00. 


STUDIES ON THE SPECIFIC DETERMINATION OF 
CERTAIN INORGANIC SOIL FORMS OF PHOSPHORUS 


(L. C. Card No. Mic 58-1725) 


Enrique Ortega, Ph.D. 
University of Illinois, 1958 


The inorganic forms of soil phosphorus and methods 
for their extraction were studied on soils containing vary- 
ing amounts of these forms. 

The original Bray and Kurtz indirect procedure for 
total acid-soluble phosphorus removed, in part, a form 
which was not extracted by either an acid or a fluoride 
solution alone, but only when both were present. This in- 
dicated the need for direct methods for determining both 
the adsorbed and easily acid-soluble phosphorus fractions 
in the soil, especially since response studies had shown 
that response did not vary with variations in the acid- 
fluoride form present in the soil. 

Determinations of acid-soluble phosphorus were made 
with different acid reagents. A buffered acid solution 
gave incomplete removal of the easily acid-soluble phos- 
phorus. The calcium phosphates, represented in this work 
by rock phosphate, were readily dissolved in 0.1N HCl in 
a relatively short time. The easily acid-soluble phos- 
phorus in the soil likewise was dissolved in 0.1N HCl ina 
15-minute extraction period. 

The adsorbed form of phosphorus was completely 
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removed with a 0.5N NH,F solution during a 60-minute ex- 
traction period. 

Further studies showed that the method for extracting 
easily acid-soluble phosphorus (a 0.1N HCl solution used 
as extractant for a 15-minute period) removed only the 
easily acid-soluble without removing the adsorbed form of 
phosphorus, provided the adsorbed did not exceed 50 p.p.m. 

Likewise, the method for determining adsorbed phos- 
phorus did not remove the easily acid-soluble form. It ap- 
pears that, within the limits of this study, each method is 
specific for a certain form of phosphorus, and is quantita- 
tive when the extraction period is appropriate. 

Studies made with the P, and P2 tests showed that the 
P, test removed only a proportion of adsorbed phosphorus, 
while the Pz test removed a proportion of each. The use of 
a similar extractant containing only 0.1N HCl removed an 
amount of acid-soluble phosphorus corresponding to that 
removed by the Pz test. This new procedure is called the 
Ps; test, and gives a direct measure of the acid-soluble 
phosphorus. 

In order to determine what was being measured by cer- 
tain methods suggested by other investigators, a study was 
made of the Truog and the Morgan methods. The Truog 
solution extracted only easily acid-soluble phosphorus; it 
failed to remove any adsorbed phosphorus from soils con- 
taining both forms. Morgan’s solution removed only a very 
small fraction of the easily acid-soluble phosphorus and 
little, if any, of the adsorbed form. Neither method can be 
considered adequate for soil testing, because adsorbed 
phosphorus is not measured. 

The effect of the exchangeable bases on methods for the 
extraction of adsorbed phosphorus was studied, and led to 
the development of a new technique for determining this 
form in soils, that is the use of “complexones” to prevent 
calcium and magnesium interference in the extraction of 
adsorbed phosphorus from soils. 75 pages. $2.00. 


HEAT INDUCED INHIBITORY AGENTS OBTAINED 
FROM PROCESSED FRUITS AND VEGETABLES 


(L. C. Card No. Mic 58-726) 


Dorothy Culler Wilson, Ph.D. 
The Ohio State University, 1952 


A study was conducted to determine the microbiological 
inhibitory potency of fruits and vegetables when heated at 
different temperatures by various methods. This was ac- 
complished by the following three procedures: (1) Mace- 
rated fruits and vegetables were distilled, and fractions, 
collected at increasing temperatures (108 to 300°F for 
vacuum distillation and 212 to 400°F for atmospheric dis- 
tillation), were tested by the cylinder plate method for in- 
hibitory potency. The products used in this experiment 
included apples, Brussel sprouts, cauliflower, garlic, 
horseradish, red and white onions, peaches, red sweet 
peppers, green gage plums, sweet potatoes, rhubarb, and 
tomatoes. The test organisms included Escherichia coli, 
Micrococcus pyogenes var aureus, Bacillus subtilis, Leu- 
conostoc mesenteroides, Lactobacillus buchneri, and Ace- 
tobacter pasteurianum. (2) Fruits and vegetables were 
processed according to commercial procedures and a com- 
parison was made between the amount of microorganism 


























inhibition produced in the filtrates from these products 
and the amount produced in filtrates of fruits and vege- 
tables heated for eight hours at 250°F. The products used 
in this study included: apples, snap beans, beets, Brussel 
Sprouts, cabbage, carrots, cauliflower, cherries, corn, 
garlic, grape juice, horseradish, mushrooms, red and 
white onions, Florida and California oranges, peas, 
peaches, pears, peppers, pineapple, plums, white and sweet 
potatoes, rhubarb, spinach, squash, and tomatoes. The 
products were processed in sealed and unsealed No. 2 cans 
and in Erlenmeyer flasks to determine whether the coating 
or tin plate of the cans affected the inhibitory potency and 
to test the inhibitory action of volatile substances. The 
organisms used in these tests were: Bacillus subtilis, 
Escherichia coli, Micrococcus pyogenes var aureus, Leu- 
conostoc mesenteroides, Acetobacter aceti, Lactobacillus 
plantarum, Lactobacillus lycopersici, Clostridium sporo- 
genes, Bacillus thermoacidurans, and Saccharomyces el- 
lipsoideus. (3) The composition of tomato juice was al- 
tered by the addition of varying amounts of ascorbic acid 
(20 to 60 mg./ml.); 50 per cent NaOH and 20 per cent HCl 
(pH 3.5 to 5.0); distilled water (total solids 5.0 to 7.0); 

and sucrose (0.5 to 4.0 per cent). The juice was inoculated 
with B. thermoacidurans and L. lycopersici; one lot of 
each treatment was processed at 240°F for 2.5 min., 212°F 
for 20 min., and 212°F for one hour. The rate of spoilage 
was measured by plate counts for a period ranging from 
one to nine weeks. 



































Results on the inhibitory potency of distillates from fruits 
and vegetables. 

Fruits and vegetables were shown to contain potential 
bactericidal or bacteriostatic properties when disintegra- 
tion of their constituents was effected by high temperature 
distillation. The first distillation collected from all fruits 
and vegetables contained much less inhibitory activity than 
the fresh fruits and vegetables which possessed inhibitory 
activity. Distillates of onions and garlic were the only 
products that were bactericidal when collected at the low- 
est temperature. All the fractions that were collected at 
temperatures ranging from 230 to 400°F (atmospheric dis- 
tillation) and 130 to 250°F (vacuum distillation) possessed 
agents that were inhibitory to all organisms tested. The 
fractions collected at the highest temperatures and con- 
taining the most inhibitory action were obtained from gar- 
lic, red and white onions, peaches, peppers, and plums. 








The results on the study of the comparison of inhibitory 
action in fresh and processed fruits and vegetables. 

The fresh fruits and vegetables which contained sub- 
stances which were toxic to one or more of the organisms 
tested included: Brussel sprouts, cabbage, cauliflower, 
sour cherries, garlic, grape juice, horseradish, red and 
white onions, Florida and California oranges, peaches, 
pears, green peppers, pineapple, plums, rhubarb, and 
tomatoes. Inhibitory action in several samples either in- 
creased or appeared (where none were previously noted in 
the fresh fruits and vegetables) when the product was 
heated for eight hours at 250°F. These products included 
apples, beans, beets, cabbage, corn, grape juice, peas, 
peaches, peppers, pineapple, plums, white and sweet pota- 
toes, rhubarb, spinach, and tomatoes. Very little differ- 
ence was observed in products processed in the open or 
closed can or in the glass container. 








The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





1574 


AGRICULTURE 





Results of the effect of altered composition and processing 
procedures on the growth of B. thermoacidurans and L. 
lycopersici. 
(A) L. lycopersici. Tomato juice in which the pH values 
were raised to 4.5 and 5 and processed for 20 min. at 212°F 
was the first to show signs of spoilage as evidenced by the 
swelled cans. Juice processed in the same manner and 
containing 35 mg. ascorbic acid per 100 ml. and samples 
processed in the Walker Wallace heat exchanger with a 
pH value of five and a sugar content of four percent also 
contained innumerable bacteria. By the end of the ninth 
week, the number of organisms decreased in the control 
juice and in the product containing 40 mg. ascorbic acid 
per 100 ml and heated at 212°F for 20 min. A slight in- 
crease in bacterial growth resulted when the pH of the to- 
mato product was raised to 4.5 and processed at 240°F for 
2.5 min. and in samples containing two percent sugar which 
were processed at 212°F for 20 min. No spoilage was ob- 
served in samples heated for one hour at 212°F. 
(B) B. thermoacidurans. The greatest amount of spoilage 
produced by this organism occurred in tomato juice where 
the pH was raised to 4.5 and 5.0 and processed for 20 min. 
at 212°F. Large numbers of these bacteria were also pres- 
ent in the control juice and in juice with a per cent total 
solids of 5.0 and 6.0 when processed for 20 min. at ‘212°F. 
As a result of prolonged storage, an increase in bacterial 
population occurred in the controls and in the products 
with a per cent total solids of 6.0 and 0.5 per cent sucrose 
which was processed at 212°F for 20 min. A decreased 
amount of growth of the flat sour organism occurred, when 
subjected to increased storage time, in tomato juice with 
an ascorbic acid content of 40 mg. per 100 ml. which was 
processed for 20 min. at 212°F. 

Heat treatments per se apparently did not alter the 

















composition of the juice enough to affect the rate of spoil- 
age produced by these two organisms. 


Method used to determine the inherent constituents of 
fruits and vegetables which were responsible for the in- 
hibitory action. 

In an attempt to determine the inherent components of 
fruits and vegetables that were responsible for the inhibi- 
tory action, a 50°Brix sucrose solution and 50 g. of three 
amino acids, alanine, cystine, and glycine, were mixed 
with 25 ml. of distilled water and the products distilled. 

No inhibition resulted when organisms were subjected 
to fractions obtained from the distillation of the amino 
acids. However, sucrose fractions distilled at 360 and 














390°F produced large inhibition zones on the plates con- 
taining all the bacteria tested. Heated sucrose solutions 
were then selected for further study: 

Concentrations of sucrose ranging from 10 to 50°Brix 
were heated for the following times and temperatures: 
212°F for one, four, eight and twenty-four hours; 250°F 
for 15 min., one, four, and eight hours. One millimeter of 
the 40 different solutions was added to media which were 
inoculated with the following organisms: Micrococcus 
pyogenes var aureus, Bacillus subtilis, Escherichia coli, 
Leuconostoc mesenteroides, Lactobacillus plantarum, 
Acetobacter aceti, Bacillus thermoacidurans, Lactobacil- 

















lus lycopersici, and Saccharomyces ellipsoideus. At the 








end of the incubation period the amount of growth was 


_ measured by turbidity readings on the Evelyn photoelectric 


colorimeter fitted with a 635 my filter. 

The higher concentrations of sucrose solutions (30 to 
50°Brix) when heated to 250°F for four and eight hours 
produced inhibition in the growth of E. coli, B. subtilis, 
M. micrococcus var aureus, L. plantarum, L. mesen- 
teroides, A. aceti, B. thermoacidurans, and 8. ellipsoideus. 
Complete inhibition was noted in media containing one 
millimeter of 50°Brix sucrose solution heated to 250°F for 
eight hours which were inoculated with S. ellipsoideus, A. 
aceti, and B. subtilis and incubated for 24 hours. The 
growth of L. lycopersici was enhanced in the presence of 
one millimeter of similarly treated media. 

A portion of the inhibition of some organisms was at- 
tributed to the drop in pH produced by the addition of the 
heated sucrose solutions to the media. However, this did 
not account for the greater portion of the toxicity. 

The reduction in growth of microorganisms effected by 
the heat treated sucrose solutions paralleled the amount 
of furfural and hydroxymethylfurfural in these solutions. 

The research has shown that processing fruits and 
vegetables at high temperatures for long periods induced 
substances in the product that were inhibitory to micro- 
organisms. If this factor were taken into account when 
calculating process times and temperatures for fruits and 
vegetables, the process time might be considerably short- 
ened. However, it would be necessary to determine 
thermal death times on all organisms for each product 
Since the organisms tested in this study responded differ- 
ently to the heat induced inhibitory agents. 

191 pages. $2.50. 
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ANATOMY 


SOME HISTOCHEMICAL ASPECTS OF THE 
DEVELOPING ADRENAL CORTEX |. 


(L. C. Card No. Mic 58-1556) 


Rubert Peter Giovacchini, Ph.D. 
The University of Nebraska, 1958 


Adviser: John Stephens Latta, Ph.D. 


Although there is abundant literature concerning the 
adult adrenal cortex under normal and experimental con- 
ditions, little has been reported concerning the histochemi- 
cal localization of acid and alkaline phosphatase, carbo- 
hydrates, fats, phospholipids, and steroids in the develop- 
ing adrenal gland. 

Fetal adrenals from the sixteenth, seventeenth, eight- 
eenth, nineteenth, twentieth, and twenty-first day of fetal 
life were tested by various techniques which are now avail- 
able for the location of the above mentioned substances in 
tissues. The adrenal glands to be tested for enzymes and 
carbohydrates were frozen in iso-pentane with liquid nitro- 
gen, and then dehydrated in 100% alcohol, kept at -40°C. in 
dry ice for seven days, and then cleared in xylene and em- 
bedded in paraffin. This method, commonly called the 
freeze-substitution technique, was used in order to prevent 
movement of the enzymes and carbohydrates in the cells 
insofar as possible. Adrenal glands to be tested for fats 
were fixed in 10% formalin saturated with calcium carbo- 
nate for three days and embedded in carbowax to facilitate 
the sectioning and staining of the lipids in the cells. Glands 
to be tested for phospholipids were fixed in Elftman’s solu- 
tion, which consists of 2.5% potassium dichromate in 5% 
mercuric chloride, for three days, dehydrated in alcohol, 
cleared in xylene, and embedded in paraffin. Those tested 
for cholesterol were fixed in 10% formalin and frozen sec- 
tions were made of the tissue. Sections of the glands were 
tested for acid and alkaline phosphatase by Gomori’s metal 
precipitate techniques, for glycogen by Best’s carmine 
stain, for fats by Oil Red O stain, for phospholipids by 
Sudan Black B III stain, and for cholesterol by Windaus’s 
digitonin technique. 

Microscopic examination of the glands revealed that 
glycogen was found from the sixteenth to the twentieth day 
in the connective tissue cells of the adrenal cortex and in 
some of the parenchyma cells of the zona glomerulosa. 

Fat appeared in small amounts in the cells of the zona 
glomerulosa on the sixteenth day of fetal life, and continued 
to increase in the cells of the zona fasciculata and reticu- 
laris until the twenty-first day. The zona glomerulosa al- 
ways contained the least amount. On the nineteenth day the 
fat content was not increased over that of the eighteenth 
day, but on the twentieth day a considerable increase in 

fat was seen in the cells of the zona fasciculata and reticu- 
laris. On the sixteenth day phospholipids were found in 
none of the cells of the zona glomerulosa, but in the fasci- 
culata and reticularis and continued to increase until the 
twenty-first day, except for no noticeable increase on the 
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twentieth day. Again the zona glomerulosa contained the 
least amount. Cholesterol first appeared in small amounts 
in the cells of all three layers on the nineteenth day and 
continued to increase in the cells of the zona fasciculata 
and reticularis through the twenty-first day. Alkaline 
phosphatase was found in all cortical cells of the sixteenth 
day becoming localized on the seventeenth day in the vas- 
cular endothelium of the blood vessels where it progres- 
Sively increased through the twenty-first day. Acid phos- 
phatase was not found in any of the glands. 

It appeared from this study that there is a relationship 
between fats, phospholipids and cholesterol, and possibly 
between alkaline phosphatase and phospholipids. The fat 
content of the adrenal cortex decreased as the cholesterol 
content increased, and the fat content increased at the ex- 
pense of phospholipids, the fatty acids of phospholipids 
presumably being recombined as neutral fat. Since fatty 
acids may be converted to acetyl-Co.A., the building block 
for cholesterol, cholesterol may be synthesized from fatty 
acids derived from fats and phospholipids. 

82 pages. $2.00. 


THE THORACIC DUCT AND ITS 
ACCESSORY VENOUS COMMUNICATIONS 


(L. C. Card No. Mic 58-1440) 


Gayle Herbert Nelson, Ph.D. 
University of Michigan, 1957 


This study deals with the anatomy of the thoracic duct 
and with the frequency and variations of its venous com- 
munications throughout its course. The problem is of 
medical importance for there is need for a better under- 
standing of the pathways by which cancer may spread and 
of the possibilities of collateral lymph circulation in cases 
of thoracic duct blockage or ligation. 

The material used in this study consisted of 15 em- 
balmed cadavers, 8 unembalmed autopsied cadavers, and 
8 dogs. One embalmed cadaver, all of the unembalmed 
cadavers, and all 8 dogs had the thoracic duct injected 
directly with india ink before dissection. The other em- 
balmed cadavers were dissected without having been in- 
jected. 

The union of the lumbar trunks was observed in 22 
cadavers. The union occurred at the following levels: the 
second lumbar vertebra in three cadavers, the first lum- 
bar vertebra in 5 cadavers, the twelfth thoracic vertebra 
in 12 cadavers, and the eleventh thoracic vertebra in two 
cadavers. A cisterna chyli was present in 4 cadavers and 
absent in 18. 

The thoracic duct pattern was observed in 23 cadavers. 
It was found to be essentially single in 21 and double in 
two. Segmental doubling was observed in 6 of the 23 ca- 
davers and segmental plexuses were observed in 7. 
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An extra lymphatico-venous communication was ob- 
served in one of the 23 cadavers dissected, or in 4.35% + 
4.25%. This communicating vessel joined the thoracic 
duct to the azygos vein at the level of the disk between the 
tenth and eleventh thoracic vertebrae. 

In general, the pattern of the thoracic duct and its re- 
lationship to the aorta and the azygos vein in the dog were 
very similar to that which was found in man. The duct in 
the dog is relatively longer than the duct in man. Seg- 
mental doublings were found in all 8 dogs. No extra 
lymphatico-venous communications were found in the dogs. 

Several conclusions can be drawn from this study. 1) 
The typical thoracic duct is formed from the union of the 
right and left lumbar trunks with or without the intestinal 
and intercostal trunks, which usually do not empty at the 
origin of the thoracic duct. 2) The cisterna chyli is a vari- 
ation from the usual pattern to be found in adult man. 3) 
Accessory lymphatico-venous communications in man are 
only occasionally present. 4) The level where the thoracic 
duct veers from the right to the left in adult man usually 
cannot be determined with certainty. 5) “Segmental doubl- 
ings” and “segmental plexuses” in man are fairly common. 
6) “Segmental doublings” are of either constant or common 
occurrence in the dog. 7) In cases of ligation of the tho- 
racic duct near its termination, the lymph can enter the 
venous system by one or more of three pathways: by 
another terminal branch or branches in cases of multiple 
terminations, or by lymphatic vessels that connect the tho- 
racic duct to intercostal and mediastinal lymph nodes and 
finally to terminal trunks in the neck, or by the uncommon 
extra lymphatico-venous communications between the tho- 
racic duct and the azygos or caval veins. 65 pages. $2.00. 


CORRELATION OF MEDIAL THALAMIC NUCLEAR 
ACTIVITY WITH CORTICAL AND 
SUBCORTICAL NEURONAL ARCS 


(L. C. Card No. Mic 58-1460) 


Mary Jane Cumberland Showers, Ph.D. 
University of Michigan, 1957 


The medial nucleus of the dorsal thalamus of ten Ma- 
caca mulatta monkeys was stimulated in seventeen indi- 





vidual experiments for a total of one hundred and twenty- 
three times. A consistent pattern of movement was pro- 
duced in which the rostral parts of the nucleus gave rise to 
lower extremity movements; middle parts to trunk and 
respiratory movements; caudal parts to upper extremity, 
head and neck movements. Medial portions of the nucleus 
were related to head and neck; middle portions of the 
nucleus to upper extremity and trunk; lateral portions to 
lower extremity movements. The pattern was comparable 
to that found on the striatum and the midbrain tegmentum. 
The type of movements resembled those elicited from the 
striatum, the midbrain tegmentum and the additional motor 
areas of the brain. This pattern of movement is only partly 
dependent upon additional motor areas or cortical con- 
nections. It is possible to cause convulsive seizures by an 
overdischarge of the medial thalamic nucleus. The con- 
nections of the magnocellular part of the medial nucleus 
function in the production of this pattern. The parvocel- 
lular portion of the medial nucleus is related to the produc- 
tion of affective tone as perceived in the cerebral cortex. 

Anatomical connections for the stimulation pattern of 
the medial nucleus were investigated by using the Marchi 
technique. Cortical connections which were demonstrated 
from this study are described. The extensive association 
and commissural pathways passing along a vertical axis 
are shown for orbitofrontal cortex. Cortico-olfactory, 
corticostriatal, corticothalamic, corticohypothalamic and 
corticotegmental pathways proceed by a dorsal and ventral 
approach to their areas of termination. Direct corticoteg- 
mental tracts were located and related to the extrapyra- 
midal system. The external and extreme capsules are 
found to conduct impulses in both directions and form the 
means of transmission for the vertically oriented associ- 
ation tracts which are intrafrontal and frontotemporal, 
parietotemporal in direction. 

Associated phenomena of visceral and emotional be- 
havior resulting from the experimentation on the medial 
nucleus are presented and discussed. Effects of overdis- 
charge and underdischarge of the medial nucleus are cor- 
related with current clinical practice and future clinical 
use. Specifically, attention is directed to neuroanatomical 
and physiological bases for functional psychoses and re- 
lated illnesses. 123 pages. $2.00. 
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ECONOMIC STRUCTURE OF A 
SOUTH INDIAN VILLAGE 


(L. C. Card No. Mic 58-1509) 


Edward Burnett Harper, Ph.D. 
Cornell University, 1958 


This dissertation describes economic relations in a 
village in the Malnad of Mysore State, India. The bases of 
the economy are, primarily, areca nuts which are sold for 
cash, and, secondarily, paddy which is mainly consumed 





within the village. The village which was studied in 1954- 
06 had a population of nearly 500, and was divided into 
eight castes. These eight castes, for analytical purposes, 
may be divided into four classes: ritually pure Havik 
Brahmins who own areca nut garden land; paddy farmers 
who may be either tenants or owner-farmers; artisan- 
craftsmen, such as Barbers and Potters; and landless 
laborers. 

Some subjects discussed are: ownership, use and 
control of land; economic aspects of family structure; 
and moneylending. Major emphasis is placed on discussion 
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of labor relations as they are involved with the caste and 
class structure of the village. 

Finally, a comparison of intercaste economic relations 
in this village is made with those described for villages in 
other parts of India, and from these data two models are 
constructed; the “Malnad-type,” characterized by fluidity, 
or lack of permanent economic alliances between members 
of different castes; and the “jajmani-type,” in which most 
economic intercaste relations are determined by contracts 
inherited by both those who supply and those who receive 
goods and services. The argument is that although the 
jajmani-type system is the dominant Indian pattern it can- 
not exist in a village of the Malnad-type where goods and 
services are generally paid for in cash. In the jajmani- 
type village these goods and services are characteristically 
paid for in non-monetary units, such as grain or land use. 
In the Malnad-type village, a medium of exchange is used 
whose purchasing power in terms of necessities is not con- 
stant. Thus, in order to maintain a relatively uniform 


sold for cash. 





yearly standard of living, employer and employee or buyer 
and seller by bargaining must realign wages or prices as 
the purchasing power of money varies. For effective bar- 
gaining an employer or patron must have a choice between 
two or more employees or customers. Therefore a system 
relating different castes by immutable hereditary rights 
cannot apply. 

The determining factor which distinguishes the two 
types of village economies is not, however, whether a cash 
or subsistence crop is produced, but is that one type of 
village organization has a fluxuating medium of exchange 
while the other has a stable medium of exchange measured 
in terms of obtaining the basic necessities of life. This 
argument does not explain the existence of the system of 
hereditarily fixed alliances in the jajmani-type village, but 
does propose to explain why the jajmani-type economy does 
not exist in an area of India which produces a crop that is 
250 pages. $3.25. 
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ANTIGENICITY OF TYPE XII PNEUMOCOCCAL 
CAPSULAR POLYSACCHARIDE IN 
RABBITS AND MICE 


(L. C. Card No. Mic 58-1254) 


Peter Baram, Ph.D. 
University of Illinois, 
Chicago Professional Colleges, 1957 


The purified Diplococcus pneumoniae capsular poly- 
saccharide do not cause the production of antibodies in the 
rabbit, but do in mice and other species of animals. Using 
type XII pneumococcal capsular polysaccharide (SCII) some 
of the factors that might mediate this lack of antigenicity 
were investigated. 

Closed chamber paper electrophoresis of normal mouse 
and rabbit serum, mixed with SXII polysaccharide, was 
used to determine whether there was a combination of 
mouse serum proteins and polysaccharide forming a com- 
plete antigen that did not also occur in the rabbit. SXI 
polysaccharide combined with the alpha 1, alpha 2 and pos- 
sibly the beta globulin of both species, A decreased rate 
of migration was noted for these serum proteins when in 
combination with SXII polysaccharide. There was amarked 
decrease in the lateral diffusion of the alpha 1 globulin. 
This phenomenon also occurred when SII polysaccharide 
was mixed with rabbit serum. The alteration of the serum 
protein pattern occurred using veronal buffer pH 8.6, ionic 
strength 0.05, and phosphate buffer pH 7.6, ionic strength 
0.08. The usual current was 150 volts, 8 milliamperes for 
18 hours. | 

SXII polysaccharide is rapidly excreted in rabbit urine. 
Ninety six hours after injecting 30 mg. of SXII intrave- 
nously into rabbits, no polysaccharide could be found in the 
serum. Ten days after injection no residual polysaccha- 
ride could be found in extracts of the lung, liver, spleen 
and kidney of the rabbits. The mouse protection test was 





used as an indicator of the presence of polysaccharide in 
the rabbit tissue. 

Homogenates of rabbit lung, liver, spleen, and kidney 
in M/0.154 KCl did not hydrolyze the SXII polysaccharide 
present in concentrations of 0.000015 grams per cc. of 20 
per cent tissue homogenate. 

Attempts to immunize rabbits to the SXII polysaccha- 
ride were unsuccessful. Immunization regimes of 10 
micrograms of SXII polysaccharide given intravenously, 
once weekly for 4 weeks, to a maximum immunization 
schedule of 25 mg. given over a period of 13 weeks did not 
cause antibody production. 

Adsorption of the SXII polysaccharide to a rough type 
II pneumococcus elicited an antibody in rabbits that gave a 
positive precipitin reaction with SXII polysaccharide that 
had been further purified by paper electrophoresis. This 
antibody was incapable of protecting mice against chal- 
lenge with a virulent strain of type XII Diplococcus pneu- 
moniae. : 

Adsorption of the SXII polysaccharide did not cause the 
production of a precipitating antibody in the rabbit. 

80 pages. $2.00. 


A STUDY OF FACTORS INFLUENCING THE 
GROWTH AND SURVIVAL OF CULTIVABLE 
STRAINS OF TREPONEMA PALLIDUM 


(L. C. Card No. Mic 58-751) 


William Boone Beardmore, Ph.D. 
The Ohio State University, 1953 


Ever since the discovery of the etiological agent of 
syphilis in 1905, workers have attempted to cultivate 
Treponema pallidum in a virulent form outside of the animal 
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body. Such an achievement would be a great aid to the 
study of the mechanism of infection, as well as the anti- 
genicity, latency, metabolism and response of the organ- 
isms to therapeutic agents. It would also be the most di- 
rect approach to the development of a vaccine for syphilis. 
There have been many reports of the successful cultivation 
of Treponema pallidum in vitro, but only a few of these cul- 
tures were shown to contain virulent treponemes by animal 
inoculation. However, none of these cultured organisms 
remained infectious for experimental animals, nor have 
later investigators been able to repeat these earlier ex- 
periments and confirm pathogenicity. The most prevalent 
belief is that these cultures consist of saprophytic con- 
taminants although the possibility must be considered that 
such treponemes are variants of Treponema pallidum. 

_ Nevertheless, because of the relationship of these cul- 
tivable forms to the pathogenic spirochetes in regard to 
antigenicity, origin, and morphology they have been studied 
in the hope of gaining more information applicable to the 
pathogenic Treponema pallidum. Such an approach is pre- 
sented in this study of the factors influencing the growth of 
the Reiter and Nichols strains, two of the best established 
strains of cultivable non-pathogenic T. pallidum. 

The Reiter treponemes were easily cultured in Brewer’s 
thioglycollate medium enriched with ten per cent human or 
rabbit serum. However, the specific factors required for 
multiplication, and the source of these factors in this me- 
dium were unknown. 

These sources were determined in a qualitatively in- 
adequate basal medium in which all possible combinations 
of the components were tested, each time omitting one of 
the constituents. A mixture of trypsin digested casein 
products, sulfhydryl-containing compounds, and serum was 
found to support spirochetal growth. B complex vitamins 
were also required when the peptone source was vitamin- 
free acid casein hydrolysate. Serum albumin was found to 
substitute for the non-dialyzable fraction of serum, while 
pyruvic acid and acetic acid would replace the dialyzable 
components of whole serum. 

The extremely small amounts of sodium thioglycollate 
required to promote spirochetal growth in sulfhydryl de- 
ficient media suggest that the material as such is directly 
utilized by the organisms. That the function of sulfhydryl- 
containing (SH) compounds is not merely the rapid induc- 
tion of anaerobiosis is shown by the fact that when media 
deficient in SH compounds were heated and maintained 
anaerobically, with or without added ascorbic acid, they 
would not support spirochetal growth unless substances 
yielding the sulfhydryl group were added. 

In contrast to the effectiveness of extremely small quan- 
tities of sulfhydryl compounds, whole serum was required 
in very large amounts. The role of the serum albumin 
which can substitute for the non-dialyzable fraction of 
serum is not entirely clear. Its activity apparently de- 
pends on the intact protein, as serum albumin completely 
hydrolyzed, either enzymatically or by acid, was inactive. 
The fairly high level of albumin required for growth is 
consistent with either a detoxifying action or the fact that 
it supplies one or more compounds not present in the ca- 
sein digest. 

Of the amino acids and related substances tested in a 
quantitatively inadequate basal medium, arginine exerted 
the greatest growth-promoting effect. Growth would not 
occur in the complete absence of the peptone source. 

The previous failure of avirulent treponemal growth 

















factors to influence the survival of T. pallidum appreciably 
does not necessarily indicate a major phylogenetic differ- 
ence between the two since it is probable that spirochetal 
survival is dependent upon critical conditions under which 
they can utilize various materials for growth. Therefore 
it does not necessarily follow that the same factors re- 
sponsible for growth are also responsible for the creation 
of the environment essential for survival. 

Reiter and Nichols treponemal survival in oxygen-free 
physiological saline or neutral distilled water was limited 
to hours, but was extended to one week by the addition of 
reduced cysteine or sodium thioglycollate. Much larger 
amounts of thioglycollate were required for this extended 
survival when the spirochetes were suspended in whole 
serum or serum albumin, and to a lesser degree, in spinal 
fluid, ascitic fluid, and serum ultrafiltrate. These obser- 
vations may be correlated with the fact that there was a 
Significant inhibition of spirochetal growth when serum 
concentrations were increased over the optimum enrich- 
ment of ten per cent. It would appear that the protein in- 
hibits the reducing material in some manner, thus making 
it unavailable to the treponemes. 

Most of the workers who have studied Treponema pal- 
lidum have observed various non-spirochetal forms in 
conjunction with the treponemes. For the most part these 
have been purely empirical observations and the forms 
have been dismissed as artifacts, evolutive forms of life 
cycles, or non-viable degenerated spirochetes. Disregard 
of these forms may have contributed to much conflicting 
or unexplanable data reported. Since the nature of these 
aberrant forms is very questionable, it is felt that they 
should be considered in any study of cultivable or patho- 
genic Treponema pallidum. 

In general, unfavorable conditions for spirochetal re- 
production could be correlated with the formation of these 
atypical forms which varied greatly in size and shape. 
These corresponded in appearance to those described by 
others who used a variety of terms to denote the different 
morphological entities. Because of the confusion now 
existing, no new terminology is proposed. The spherical, 
thin-walled structures, which appeared to be empty or to 
contain fibrils, granular bodies, or both, and varied in 
size from two to twenty-five microns in diameter are re- 
ferred to as “cysts.” The granular bodies mentioned 
above were more dense than the cysts; some contained 
more concentrated areas and were more uniform in size, 
being somewhat smaller than micrococci. These granular 
forms were also attached to typical treponemes or were 
entirely free of cysts or treponemes. Such bodies are re- 
ferred to as “granules.” 

In the course of this study, poor spirochetal growth 
could be correlated with cyst and granule formation. Aber- 
rant forms were also found in older cultures, a fact sug- 
gesting that the changes in morphology were due tochanges 
in environment. Specific alterations of the treponemal en- 
vironment also induced the appearance of these forms. 
Young, actively motile Nichols and Reiter treponemes 
would form cysts within a few minutes after being placed 
in neutral, triple distilled water at 37 C. or room temper- 
ature in the absence of reduced sulfhydryl. When such 
cysts were transferred within four hours to a saturated 
solution of sodium chloride, they could be seen uncoiling, 
resuming a spirochetal form. These morphological 
changes could not be observed occurring at refrigerator 
temperature. 
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The incidence of these aberrant forms increased with 
loss of treponemal viability. Sulfhydryl compounds pre- 
vented the formation of cysts in water for periods cor- 
responding to demonstrable survival. The small amount 
of reduced thioglycollate or cysteine required to maintain 
normal morphology indicates that the formation of these 
aberrant forms is not entirely an osmotic phenomenon re- 
sulting in plasmoptysis. This belief is further supported 
by the failure of treponemes to retain their spirochetal 
morphology in isotonic non-ionic solutions. The thioglycol- 
late evidently preserves the metabolic activity of the or- 
ganisms and maintains the cellular membranes or cyto- 
plasm so as to prevent the drastic morphological changes 
otherwise noted. 

The maintenance of typical spirochetal morphology of 
most of the treponemes in physiological saline or various 
body fluids, despite the absence of added sodium thioglycol- 
late, suggests a different mechanism. Obviously, enzymes 
are inactivated, but the failure of most of the spirochetes 
to form cysts is due to the prevailing isotonic conditions. 

Cyst formation was observed to be caused by other en- 
vironmental factors. Oxidation of the medium or men- 
strum and elevated temperatures increased the number of 
cysts, while a low pH favored an increased number of 
granular forms. , 

From the observations presented, the sequence of 
events occurring in culture may be postulated: Spirochetes 
grow —» lower pH —» granules form on spirochetes —»> 
continued growth with further decrease in pH, accumula- 
tion of metabolic products and utilization of sulfhydryl 
groupings —* reproduction slows and ceases —» cysts 
form by extrusion of protoplasmic membrane cysts age 
and spirochetal coils disintegrate —» rupture of cyst with 
release of granules —» decrease in numbers of spirochetes 
and cysts. 

The determination of the in vivo survival of the Reiter 
spirochete was originally undertaken in an attempt to in- 
duce a variation to a more parasitic existence. After a 
series of sixteen intracranial passages in mice, survival 
in the brain tissue had increased from three days to three 
weeks. The spirochetes in subsequent brain transfers, 
however, displayed a shorter survival time in the brain 
than did the stock organisms as demonstrated by cultiva- 
tion of the tissue in a medium permitting spirochetal 
growth. 

These selective effects of mouse intracranial passage 
which produced an increase in survival time would appear 
to indicate some parasitic potentiality. Through the series 
of passages, therefore, the cultural population possibly un- 
derwent a change from organisms predominantly best 
Suited to in vitro cultivation and unsuited for survival in 
the mouse brain, to organisms of poor cultivability but pos- 
sessed of a much greater parasitic potential. Perhaps the 
tissues exerted some effect when a critical concentration 
of parasitically-adapted treponemes was reached. This ef- 
fect might so inhibit those spirochetes yet cultivable that 
growth could no longer be obtained from brain tissue in 
Suitable medium. If such were the case it would explain 
the abrupt decrease in the time the spirochetes could re- 
main in brain tissue and still be recovered by cultural 
methods. 

The influence of thioglycollate on survival in vivo, as 
well as in vitro, as previously considered, is emphasized 
by a twofold increase in mouse brain survival when the in- 
oculum contained a concentration of sodium thioglycollate 





four times that in Brewer’s thioglycollate medium. Neither 
the administration of cortisone nor adrenalectomy had an 
apparent influence on the host-parasite relationship in 
mice or rabbits injected with Reiter and Nichols strains 

by a number of routes. 

Atypical forms similar to those observed in cultures 
were often seen in injected tissues, and their number in- 
creased rapidly when the treponemes could no longer be 
recovered from the animals culturally. This again sug- 
gests that these forms are not capable of producing spiro- 
Chetes, at least not in the media utilized in this study. 

The Reiter treponeme also failed to grow or survive a 
Significant period in developing chick embryos, and in this 
respect behaved like the virulent Treponema pallidum. In 
the case of the Reiter organism, this may be due to its 
lack of parasitic capacity, the lack of thioglycollate with 
the essential SH groups, or to the lack of anaerobiosis 
necessary for growth. The first of these suggestions 
failed as an explanation since the spirochetes did not grow 
or survive in dead, temperature-treated embryos to which 
Brewer’s thioglycollate medium or sodium thioglycollate 
had been added. On the other hand, embryonated eggs 
inoculated and coated with paraffin immediately thereafter 
contained numerous treponemes by the seventeenth day 
after inoculation in all parts of the embryo, regardless of 
the route of injection or the presence or absence of added 
thioglycollate. Thus the essential factor for the Reiter 
treponeme in the chick embryo would seem to be anaero- 
biosis or its effects. It seems possible that this technique 
may be of some value in the study of the virulent T. 
pallidum. er 

Probably the greatest contribution of this investigation 
is the demonstration that the factors supporting spirochetal 
growth must not be confused with factors promoting sur- 
vival. The lethal effects of serum, which is required for 
multiplication, is considered to be especially significant. 
These observations, plus the correlation of survival with 
morphological variations induced by various environ- 
mental modifications, may contribute directly to our knowl- 
edge of Treponema pallidum. 

The evidence of a parasitic potential and egg cultivation 
of these non-virulent forms further aids in the characteri- 
zation of organisms with disputed potential virulence which 
are utilized through an identification with virulent T. pal- 
lidum. 178 pages. $2.35. 
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EPIDEMIOLOGICAL STUDIES ON LEPTOSPIROSIS 
(Publication No. 25,486) 


Edward Homer Bohl, Ph.D. 
The Ohio State University, 1952 


Study of leptospirosis in man and animals appears to 
have been greatly neglected by physicians and veterinar- 
ians in the United States. To be sure, Leptospira canicola 
infection in dogs is recognized by most veterinarians, al- 
though there had been only seven cases of Canicola fever 
in man reported in this country up to 1951.’ Infection of 
rats, dogs, and man with L. icterohaemorrhagiae also 
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occurs. Bovine leptospirosis caused by an unidentified 
species has recently been reported.” This, briefly, was 
the status of information concerning the species of lepto- 
spirae and animals affected with leptospirosis in the United 
States when the present work was initiated. 

A prerequisite for this study was a thorough review of 
the literature. The writer was impressed with the number 
of reports from other countries and also with the fact that 
this information was not generally available, or at least 
not appreciated, by veterinarians and physicians in this 
country. 

A serologic survey to determine the type and incidence 
of leptospirosis in the animal population was considered 
an ideal method by which an insight into the over-all prob- 
lem of leptospirosis in the United States could be obtained. 
For this survey it was desirable to use as antigens as 
many species of leptospirae as possible. Reports from 
Switzerland had indicated that equine recurrent iridocycli- 
tis appears to be associated with leptospirosis caused by 
L. pomona or L. grippotyphosa.* Thus it was considered 
of importance to investigate horses in this country to de- 
termine if a comparable situation existed. The presence 
of these two species of leptospirae had not been reported 
in the United States. It was also considered important to 
identify the American bovine leptospira. 

The public health problem of leptospirosis in man is 
considered to be intimately associated with the disease as 
seen in animals. Since they are the source of human in- 
fection, a knowledge of the leptospirae affecting the animal 
population is of primary importance in dealing with lepto- 


spirosis in man. 








MATERIALS AND METHODS 


The serologic test which many workers consider the 
most reliable for the detection of leptospiral antibodies is 
the agglutination-lysis test, using living leptospirae as the 
antigen. The method employed in this work was a modifi- 
cation of that described by Wiesman.* The antigens con- 
sisted of five- to ten-day-old, motile cultures of various 
species or strains of leptospirae grown in a modified 
Schuffner’s medium. The species used were L. canicola, 
L. icterohaemorrhagiae, L. pomona, L. grippotyphosa, L. 
bovis, L. bataviae (nit): and an American bovine lepto- 
spira strain designated N.Y, “B.” The tests were per- 
formed by placing 0.1 ml. of a serum dilution and 0.1 ml. 
of a culture of leptospira in Kahn tubes. The tubes were 
shaken, covered with a moist towel, and then allowed to 
remain at room temperature, Examination of individual 
tubes for lysis or agglutination was made, between four and 
nine hours after the addition of the antigen, by placing a 
loopful of the aniigen-serum mixture on a glass Slide and 
observing by dark-field illumination at a magnification of 
200. A serum dilution was considered positive when ap- 
proximately one-half or more of the leptospirae were 
either lysed or agglutinated, 

The technic of the adsorption test was modified after 
the method described by Petersen.” Two hundred ml. of a 
formalized culture of leptospira were concentrated to 4.9 
ml. by centrifugation. One-tenth ml. of serum to be ad- 




















sorbed was added to 4.9 ml. of the concentrated, formalized 


culture, and after incubation at room temperature for 18 
to 24 hours, the mixture was centrifuged. The supernatant 
was drawn off, and agglutination-lysis tests were per- 
formed with this fraction. 





Immune sera used in the adsorption tests were pre- 
pared by the intravenous injection of rabbits with killed 
cultures of leptospirae. 

Hamsters, Cricetus auratus, 15 to 22 days of age, were 
found uniformly susceptible to L. canicola, L. icterohaem- 
orrhagiae, and L. pomona. Death occurred usually be- 
tween the fourth and eighth day following intraperitoneal 
inoculation with 0.3 ml. of a culture grown in Chang’s 
semi-solid medium. With this susceptible host, a simple 
and reliable animal protection test for the detection of 
leptospiral antibodies for these three species of lepto- 
Spirae was devised in which varying amounts of serum 
were injected subcutaneously, followed in 24 hours with 
an intraperitoneal injection of a culture of the leptospira 
in question. 

















RESULTS 


The results of the adsorption tests, cross-reactions in 
the agglutination-lysis tests, and animal protection tests 
revealed that L. pomona and the American bovine strain of 
leptospira designated N.Y. *B” were antigenically similar 
and should be considered identical species. Gochenour 
and his associates’ also have recently shown that these 
two strains of leptospirae were antigenically similar. The 
strain of L. mitis and the strain of L. bataviae studied 
should likewise be considered identical species as judged 
from the results of the adsorption tests. Esseveld”’ has 
reported the similarity of these two strains, and suggests 
that since L. bataviae is the older name, it is the one which 
should be used. 

Serologic evidence indicates that there are cattle in 
central Ohio infected with L. pomona and L. icterohaemor- 
rhagiae. Of 244 serum samples collected in a random 
fashion and tested with L. pomona, ten were positive, sug- 
gesting that about 4 per cent of the cattle population have 
been at one time or another infected with L. pomona. No 
antibodies for L. canicola, L. grippotyphosa, L. mitis, or 
L. bovis were found in any of the bovine sera examined. 

Serologic examinations of swine sera indicated that 
Swine leptospirosis, caused either by L. pomona or L. ic- 
terohaemorrhagiae, occurs in the United States. No report 
could be found in regard to the presence of swine leptospi- 
rosis in this country, although swine have been found in- 
fected with these two organisms in other countries.®® In 
one herd that was studied, 24 of 25 swine tested were sero- 
logically positive with L. pomona. These swine showed no 
symptoms at the time of the serologic tests. The farmer 
stated that he had occasionally observed a pig which held 
its head to one side, indicating symptoms referable to a 
meningitis. On the same farm and in close association 
with the swine, three Hereford cows had died with clinical 
evidence of leptospirosis within a period of two weeks. 
Kidney suspensions of 17 swine, seven to eight months of 
age, from this herd were inoculated into tubes of Chang’s 
semi-solid medium and intraperitoneally into 13- to 15- 
day-old hamsters. In one tube of medium, after three _ 
weeks of incubation, a few leptospirae were observed by 
dark-field examination, but they failed to Survive on sub- 
sequent subculture or animal inoculation. No evidence of 
infection occurred in hamsters. Of possible significance 
in regard to the isolation of leptospirae from the kid- 
neys of these swine was the observation that antibody 
was demonstrable in kidney suspension by the aggluti- 
nation-lysis test. This failure to demonstrate the lepto- 
Spira might occur either because of the neutralization 
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effect of the antibody or by passive immunization of the 
hamster. 

Of 49 canine sera examined, 25 per cent were sero- 
logically positive for L. canicola and ten per cent for L. 
icterohaemorrhagiae. No agglutinins for L. pomona were 
found among 37 dogs tested. These serum samples were 
not randomly collected since several of them came from 
dogs suspected of having leptospirosis. 

Thirty rats were examined, and 18 were considered 
infected with L. icterohaemorrhagiae. Of 24 rat sera ex- 
amined, 14, or 63 per cent, were serologically positive at 
a serum dilution of 1:100 with L. icterohaemorrhagiae, 
while all were negative with L. pomona, L. canicola, L. 
bovis, L. bataviae, and L. grippotyphosa. | Of the various 
methods which were used for the detection of murine lepto- 
spirosis, the following are listed in order of decreasing 
effectiveness: serologic methods, cultural methods, guinea 
pig inoculation, and dark-field examination. Cultural ex- 
amination of the kidney, using Chang’s semi-solid medium, 
was found to be very reliable when precaution could be 
taken to guard against bacterial contamination. 

The sera from 46 horses with apparently normal eyes 
were examined for the presence of leptospiral antibodies. 
At a serum dilution of 1:300, 13 were positive with L. po- 
mona and one with L. canicola, while all were negative with 
the other four species of leptospirae. 

Sera, and in most cases kidneys, were collected from 
eleven horses with ocular lesions characteristic of those 






































seen in old, inactive cases of equine recurrent iridocyclitis. 


Nine of the 11 serum samples were positive with L. po- 
mona at a serum dilution of 1:300. The kidneys of ten of 
the horses were collected, and an attempt was made to cul- 
ture leptospira. Kidney tissue was transferred to tubes of 
Chang’s semi-solid medium and incubated at 27 C. Inno 
case was a leptospira isolated. Bacterial growth occurred 
in a few of the tubes. Antibody for L. pomona was also 
demonstrable in the aqueous humor of affected horses. 

The titer in the abnormal eye was much higher than that in 
the normal eye of the same individual. 








DISCUSSION 


The results of this work indicate that there are at least 
three species of leptospirae present in central Ohio: L. 
canicola, L. icterohaemorrhagiae, and L. pomona. Evi- 
dence, mainly serologic, was presented which indicated 
that the following animals are susceptible to natural infec- 


tion with these leptospira: 











L. canicola - Dogs 





L. icterohaem- 
orrhagiae 





- Rats (Rattus norvegicus), swine, 
cattle, dogs 





L. pomona - Swine, cattle, horses 





From serologic investigation there was no evidence that 
L. bovis, L. bataviae, and L. grippotyphosa are present in 
central Ohio. 

It would appear that a characteristic of the leptospi- 
roses in animals is the great variance in symptoms mani- 
fested by infected animals. Most of the animals apparently 
pass through the infection showing mild or no symptoms. 
This was probably the case with most of the cattle and 
Swine which were found serologically positive. However, 
especially in dogs and cattle, under certain circumstances 
the disease may be of a serious nature leading to death. 














In the writer’s opinion, equine recurrent iridocyclitis 
is probably due to a local hypersensitivity involving the 
uveal tract. Since there is some evidence indicating that 
a leptospirosis may be associated with this condition, it 
is interesting to speculate on the probable role of these 
organisms. The mode of entrance of L. pomona or L. 
grippotyphosa may be the conjunctival 1 route where, owing 
to their special motility, they may also be able to pene- 
trate and injure certain structures of the eye. During this 
stage, the uveal tract may become sensitized to the lepto- 
spiral antigen, or the injury to these structures may re- 
lease certain antigenic substances of uveal tract origin 
which in turn can produce antibodies against these same 
structures. Then follows a leptospiremia with a localiza- 
tion of the leptospirae in the kidneys. The tissues of the 
eye which may have been sensitized by leptospiral antigen 
at the time of the entrance of the organism may then be 
shocked either by certain toxic factors liberated from the 
kidney or by a secondary leptospiremia. 

Leptospiral antibodies were detected in urine, aqueous 
humor, and kidney suspensions. It is difficult to under- 
stand how living leptospirae can exist in urine containing 
the specific antibody. Leptospirae may, however, still be 
viable and reproducing in the kidney, especially in tubules 
of certain nephron units where they may not be exposed to 
antibody so long as the nephron unit remains normal. 
There may exist a peculiar situation in which viable or- 
ganisms are in the kidney but are not eliminated as such. 
It may also be that such organisms are difficult to demon- 
strate since, in the act of making a kidney suspension, 
antibody would come in contact with the otherwise pro- 
tected organisms. If such a hypothesis were true, it might 
also explain to some extent the persistence of antibody as 
seen in this disease, as well as in others where micro- 
organisms, especially viruses, may be present in the body 
but at a site protected from antibody. In this way antigen 
would be constantly present for the stimulation of antibody 
production. 

Human infection with L. pomona, known in Europe as 
Swineherd’s disease, appears to have been overlooked by 
physicians in the United States, since only two reports 
concerning the presence of the disease in this country 
could be found.’ By contrast, in Switzerland, 152 cases 
were diagnosed by serologic means in 1948."* Evidence 
was presented in this study to show that L. pomona may 
be rather widespread in our animal population, especially 
in cattle, swine, and horses. Therefore, the opportunity 
for human infection certainly exists. If physicians had 
greater knowledge concerning this disease, the reported 
incidence of human leptospirosis would probably be much 
greater. 














CONCLUSIONS 


1. The American bovine strain of leptospira appears 
to be identical with L. pomona. 

2. L. bataviae and L. mitis should be considered the 
same species, with the former name preferred. 

3. L. canicola, L. icterohaemorrhagiae, and L. po- 
mona exist in the animal population in the United States. 

4. Infection of swine with L. pomona and L. ictero- 
haemorrhagiae occurs in central Ohio. 

5. It would appear that the majority of swine, cattle, 
and horses, when infected with leptospirae, show mild or 
no symptoms; however, the presence of leptospirosis in 
domestic animals in central Ohio poses a definite public 
health problem. 
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6. Antibodies for leptospira were demonstrated in tis- 
sue suspensions of infected animals. It is proposed that 
this may interfere with the isolation of the organism from 
those animals possessing a high concentration of antibody. 

7. Equine recurrent iridocyclitis in the United States 
appears to be associated with an infection caused by L. 
pomona. 114 pages. $2.00. Mic 58-4861 
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A STUDY OF THE ENZYMES OF FRUCTOSE 
DISSIMILATION OF LACTOBACILLUS BREVIS 


(L. C. Card No. Mic 58-1508) 


Robert Walter Eltz, Ph.D. 
Cornell University, 1958 





Sonic extracts of fructose-grown cells of Lactobacillus 
brevis have been examined in order to establish the pres- 
ence of the enzymes of a heterofermentative pathway sug- 
gested by earlier studies with this organism and with other 
lactic acid bacteria. These enzyme studies confirm the 
hypotheses that the heterofermentative lactobacilli use the 
same pathway as that postulated and partially demonstrated 
for glucose fermentationin Leuconostoc mesenteroides, and 
that this pathway includes enzymes recently shown to be in- 
volved in pentose fermentation in Lactobacillus pentosus. 














The extracts contain a diphosphopyridine nucleotide- 
specific mannitol dehydrogenase which catalyzes the re- 
duction of fructose, but not glucose, to form mannitol. 

Evidence is presented for the presence in these ex- 
tracts of fructokinase, hexose phosphate isomerase, 
glucose-6-phosphate dehydrogenase, and 6-phosphogluco- 
nate dehydrogenase, which can effect the overall oxidation 
of fructose to carbon dioxide and ribulose-5-phosphate, in 
the presence of ATP and appropriate hydrogen-acceptors. 
The ribulose-5-phosphate is acted upon apparently by 
phosphoketopentoepimerase and phosphoketolase, to yield 
acetylphosphate and glyceraldehyde-3-phosphate. Phos- 
phoriboisomerase also appears to be present in the ex- 
tracts. 

Acetokinase is present in the extracts to catalyze the 
formation of acetate from acetylphosphate. Ethanol de- 
hydrogenase was demonstrated, but no route of acetalde- 
hyde formation from either acetate or acetylphosphate 
was shown. The presence of phosphotransacetylase sug- 
gests a route of ethanol formation other than by the direct 
two-step reduction of acetate. The demonstration of triose 
phosphate dehydrogenase, phosphoglycerate kinase and 
lactic acid dehydrogenase in the extracts and the earlier 
evidence in the literature for the presence of enolase im- 
plicate the classical route of lactate formation from 
glyceraldehyde-3-phosphate. A glycerol dehydrogenase 
was observed, but triose phosphate isomerase and alpha- 
glycerophosphate dehydrogenase appeared to be absent in 
the extracts. Since acetate and lactate are the major two- 
and three-carbon products in fructose fermentation, it is 
suggested that the routes of ethanol and glycerol forma- 
tion may not be readily demonstrable in fructose-grown 
cells. 

Evidence was obtained for the absence in the extracts 
of aldolase active on fructose-1,6-diphosphate, transketo- 
lase, and the 6-phosphogluconate dehydrase-2-keto-3- 
deoxy-6-phosphogluconate aldolase enzyme system. De- 
hydrogenases for gluconate, acetylmethylcarbinol, and 
2,3-butanediol were observed. 

These data are discussed in the light of known pathways 
of hexose and pentose fermentation among both the homo- 
fermentative and the heterofermentative lactic acid bac- 
teria. 92 pages. $2.00. 


A STUDY OF GRAM REACTION REVERSALS IN 
GRAM POSITIVE AND GRAM NEGATIVE BACTERIA 


(L. C. Card No. Mic 58-735) 


Lewis John Griffith, Ph.D. 
The Ohio State University, 1953 


An investigation was conducted to elucidate the mecha- 
nism of a gram negative to gram positive reversion of 
Escherichia coli, Pseudomonas aeruginosa, and Proteus 
vulgaris after growth in media containing various concen- 
trations of potassium iodide. It was thought that an ex- 
planation of this phenomenon might offer a possible ap- 
proach to the broader problem, the clarification of the 
gram reaction. 

Growth in potassium iodide was found to be governed 
by a sequence of “training” in increasing amounts of the 
chemical. After serial subculture was made in nutrient 
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broth containing 1, 2, 4, 6, 10 mg. potassium iodide per 
ml., it was possible to obtain heavy growth in a medium 
containing potassium iodide in a concentration of 30 mg. 
per ml. 

The growth curves of the normal and potassium iodide 
resistant strains were determined in nutrient broth and 
nutrient broth containing 30 mg. potassium iodide per ml. 
In nutrient broth P. aeruginosa produced the most abundant 
growth followed by P. vulgaris and E. coli respectively. In 
nutrient broth containing 30 mg. potassium iodide per ml. 
E. coli produced the most abundant growth followed by P. 
aeruginosa and P. vulgaris respectively. 

Morphological differences were also observed between 
the normal and potassium iodide resistant strains. Indi- 
vidual cells from the resistant strains were larger; P. 
vulgaris and E. coli cells were filamentous, assuming an 
actinomycete-like appearance. 

During the growth rate studied in potassium iodide, 
slime production by P. aeruginosa was observed. Haynes” 
utilized slime production as a criterion for the classifica- 
tion of P. aeruginosa when potassium gluconate was em- 
ployed as the principal source of carbon. He ascribed the 
Slime production as due to the gluconate ion. Results of 
this study indicated that other potassium compounds, either 
organic or inorganic, induce the slime formation. The ef- 
fect of potassium iodide, potassium chloride and potassium 
nitrate, potassium acetate and potassium gluconate were 
studied. 

For the study of the gram negative to gram positive 
change, two methods of gram staining were used, namely, 
the Kopeloff and Beerman’* modification and a modified 
method in which the iodine mordant step of the Kopeloff 
and Beerman modification was omitted. Gram stains were 
made from the potassium iodide resistant organisms that 
had been grown in nutrient broth containing various con- 
centrations of potassium iodide. Neisseria sicca, a gram 
negative organism, was used as a control for the gram 
stain procedure. All smears were heat fixed in the usual 
manner. 

The first complete gram reaction reversal was ob- 
served in cultures that had been grown for 12 hours ina 
medium containing 6 mg. potassium iodide per ml. In- 
creasing the time of incubation or concentration of potas- 
Sium iodide did not alter the degree of the gram reaction 
reversal, All of the potassium iodide resistant organisms 
gave the same results. Both staining procedures gave 
Similar results. 

The differences in crystal violet uptake of the potas- 
sium iodide resistant strains and the original strains were 
determined colorimetrically. A 620 my filter was found 
to give the most precise colorimeter readings with crystal 
violet solutions. A standard crystal violet curve was 
plotted by determining the percentage of light transmis- 
Sion of crystal violet solutions ranging from 0.0005 to 0.01 
mg. dye per ml. of buffer. The crystal violet fixation ex- 
periments were performed by adding 1 ml. of the cell sus- 
pensions to dye solution so that the final dye concentration 
was 0.006 mg. per ml. of buffer. After an incubation of 24 
hours at 37° C., the cells were removed by centrifugation 
and the percentage of light transmission determined. The 
amount of crystal violet was calculated by interpolation on 
the standard crystal violet curve. All values were cor- 
rected to the amount of dye removed per g. dry weight of 
cells. The following values were obtained: normal E. coli 
fixed 0.3097 mg. dye; E. coli grown in potassium iodide 





























fixed 0.4002 mg. of dye; normal P. aeruginosa fixed 0.2209 
mg. of dye; P. aeruginosa grown in potassium iodide fixed 
0.2700 mg. of dye; normal P. vulgaris fixed 0.3967 mg. of 
dye; and P, vulgaris grown in potassium iodide fixed 
0.4508 mg. of dye. 

In an attempt to correlate crystal violet fixation with 
the growth in potassium iodide, the iodine content of the 
cells was determined. A method for the determination of 
blood iodine described by Connor*® was employed. These 
determinations showed that there was no correlation be- 
tween the amount of crystal violet fixed and the iodine 
content of the cells. Each of the test species fixed differ- 
ent amount of iodine but the degree of gram reaction re- 
versal was the same. | 

No relationship was found between the amount of dye 
uptake and the nitrogen content of the cells. Microkjeldahl 
nitrogen determinations of normal cells and cells grown 
in 30 mg. of potassium iodide per ml. of medium showed 
no appreciable differences in nitrogen content. 

Immunological methods were used to determine anti- 
genic differences between normal E. coli and E. coli grown 
in potassium iodide. Only agglutinating antibody was 
studied. Homologous agglutinin adsorptions showed that 
the antibody production was quantitatively less with the 
cells grown in potassium iodide. Heterologous adsorptions 
showed that some antibody was probably directed to an 
iodine-protein antigen. 

Cataphoretic mobility determinations were made of 
normal E. coli and E. coli grown in potassium iodide. It 
was found that as a result of the growth in potassium io- 
dide, the migration rate was increased approximately 50 
per cent over that of the normal organisms. From this 
information it was concluded that the increased crystal 
violet fixation by organisms grown in potassium iodide 
was Closely related to the increased negative charge on 
the cells. 

The similarity of the effect of growth of gram negative 
organisms in potassium iodide and treating Bacillus my- 
coides, which had been converted to the “gram negative” 
state, in potassium iodide was studied. B. mycoides was 
converted to the ‘gram negative” state by ribonuclease, 
trypsin, sodium taurocholate, lipoid solvents, and ultra- 
violet irradiation. After treatment in potassium iodide, 
all of the “gram negative” B. mycoides were converted to 


























the gram positive state except the osmium fixed cells 


which were irradiated with ultraviolet light. It was found 
that potassium iodide treatment of heat fixed “gram nega- 
tive” B. mycoides resulted in an increase of 25 per cent 

in the gram positive cells, while none of the osmium tetra- 
oxide fixed cells could be reverted to the gram positive 
state. 

The results of this study indicate that increased crystal 
violet fixation, iodine concentration in the cell, antigenic 
alteration, and increased cataphoretic mobility are the 
result of a chemical change brought about by growth of 
cells in potassium iodide or their treatment by this com- 
pound. 109 pages. $2.00. 
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FACTORS AFFECTING THE PRODUCTION OF 
DEXTRAN HAVING PHYSICO-CHEMICAL 
PROPERTIES OF A PLASMA VOLUME EXPANDER 


(L. C. Card No. Mic 58-767) 


Mostafa Kamal Hamdy, Ph.D. 
The Ohio State University, 1953 


INTRODUCTION 


During the second World War, it was impossible to 
meet the demand for blood plasma. This stimulated a 
great number of investigators to study the problem of de- 
veloping a synthetic or naturally occurring substance for 
use as a blood expander. In general, a good plasma ex- 
pander must be of the proper molecular size, homogeneous, 
non-toxic, non-antigenic, soluble in dilute salt solution, 
stable and neutral in reactions. The sole function of syn- 
thetic blood expanders in transfusion is the maintenance of 
-blood volume to lessen the possibility of oligemic shock. 
Amspacher (1952) stated that at the present time dextran 
shows the greatest promise of meeting these requirements. 

Dextran, as reported by Levi et al (1942), is a glucose 
polymer consisting of long main chains, side chains in 
which the predominant glucopyranosidic linkage is *-1,6 
and chains of &-1,4 linkage at the points of branching. 

The objectives of this investigation were (1) to study 
the factors which affect the production of dextran during 
the fermentation procedure; (2) to clarify the opalescence 
of the aqueous solution of dextran; and (3) to contribute 
information on the production of clinical dextran with dif- 
ferent procedures of degradation; namely, acid hydrolysis, 
autolytic enzymes, and ultrasonic vibration. 


EXPERIMENTAL METHODS 


Two strains of Leuconostoc mesenteroides, 683 and 
B-512, and one strain of L. dextranicum, “elai,” were 
grown on two different kinds of culture media for compara- 
tive purposes. Three different procedures of degradation 
were investigated, namely, autolytic enzymes, acid hy- 
drolysis, and ultrasonic depolymerization. Production of 
degraded dextran through autolysis is based on the incu- 
bation of the fermented media beyond the time for maxi- 
mum viscosity. Partial acid hydrolysis of the high molecu- 
lar weight dextran was accomplished with 6 per cent dex- 
tran in 0.1N HCl at 60 C in a water bath. For the ultra- 
sonic depolymerization, Model U-300 Ultrason generator 
was used, which produces a frequency of 450,000 cycles 
per second and a maximum electrical energy output of 900 
watts. 

Degraded dextran consists of molecules of diverse 
molecular weights. Fractionation experiments using iso- 
propyl alcohol were done to investigate the molecular 
weight distribution resulting from different procedures of 
degradation, and to obtain homogeneous dextran for 
physico-chemical studies. Optimum conditions for frac- 








tionations were determined and a freezing out procedure 
was developed to separate the precipitated fractions from 
the supernatant avoiding the liquid phases. Isopropyl al- 
cohol was found to be the best agent for the dextran pre- 
cipitation at 10 to 12 C, and a 60 per cent by volume of 
this alcohol was the most effective concentration for the 
dextran recovery. Some physico-chemical experiments, 
namely, light-scattering, relative and intrinsic viscosities, 
were made on the fractionations and subfractions of the 
dextran. 

All viscosity measurements on undegraded dextran 
were made with a Fenske modified Ostwald viscosimeter 
No. 200 in a water bath at 25 C+ 0.05 C, and the viscosity 
measurements on the degraded dextran were made with a 
No. 50 viscosimeter. The relative viscosity ~/_. was 
measured at various concentrations with distilled water 
as the solvent. From the relative viscosity, the specific 
viscosity % sp= ’/7.-1 was obtained. The quantity %sp/c 
(c in weight per cent) was calculated and plotted vs. “c” 
from which the intrinsic viscosity % was determined by 
means of the following equation: 


LV] = lim, ., “Usp/c 


Turbidity (7 ) and light-scattering intensities at 45, 90, 
and 135 degrees to the emergent beam were measured by 
the B-S light-scattering photometer designed by Brice, 
Halwer, and Speiser (1950). The refractive index incre- 
ments were determined with the B-S differential refracto- 
meter. Weight-average molecular weight were calculated 
from the relation: 


H(c/1) = 1/M+ 2Be 
H(c/1). _, = 1/M, 
where H is the refraction constant, M is the solute weight 
average molecular weight, B is a constant depending on 


the solvent, and c is the concentration in grams per mil- 
liliter. 


RESULTS AND DISCUSSION 


The nutritional requirements for the Leuconostoc cul- 
tures must be satisfied if an increase of dextran yield is 
desired. 

The decrease of viscosity of dextran through extended 
incubation of the culture media is due to autolytic en- 
zymes; the decrease in viscosity coincides with the in- 
crease of acidity. The latter seems to enhance the libera- 
tion of these degrading enzymes. 

Periodic neutralization of acidity early in the course 
of dextran fermentation results in a higher yield of dex- 
tran. Neutralization seems to prolong the period that 
favors the dextransucrase production. Such increase in 
enzyme productivity results in higher yield of the synthe- 
sized dextran when the pH drops to 5.0. 

The opalescence of the aqueous solution of dextran is 
due to bacterial cells and their protoplasmic substances. 
Elimination of this opalescence was accomplished by fil- 
tration of the fermented media after it had been diluted 
with 20 per cent distilled water. 

The three methods of degradation of dextran to mole- 
cules of suitable size for clinical use, namely, acid hy- 
drolysis, autolysis, and ultrasound, were compared with 
respect to the distribution of molecular weights produced. 
Fractional precipitation with isopropyl alcohol was used 
to separate the molecular weight size classes produced 
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by these degradation procedures. The intrinsic viscosities 
of the molecular weight size classes were measured. In- 
tegral molecular weight distribution curves were con- 
structed from data of cumulative weight per cent versus 
intrinsic viscosity. The slopes of the integral distribution 


curves (Se were plotted versus [7] to give the differ- 
d™ 


ential distribution curves shown in Figure 1. The molecu- 
lar weight distribution of the degraded polymer as shown 
in Figure 1 indicates that autolysis and acid hydrolysis 
lead to a polydispersed polymer with a wide range of mo- 
lecular size and that ultrasound produces a narrow band of 
molecular weights. It is apparent that there is an essential 
difference in the mechanism of depolymerization brought 
about by these methods. Degradation by autolysis and acid 
hydrolysis seem to produce random cleavage of the glyco- 
Sidic linkages in the molecule and form reducing oligosac- 
charides; in contrast, ultrasound fractures the dextran 
molecules in such a way as to produce a non-reducing 
oligosaccharide of narrow molecular weight distribution. 


on vertical scale col scale 
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Figure 1, Comparison of differential distribution 
curves of degraded dextran B-512 resulting from different 
methods of depolymerization. 


A relation between the intrinsic viscosity of the fairly 
homogeneous fractions and their weight-average molecular 
weights, as measured by the light-scattering, was found to 
follow a straight line function over a range from 20,000 to 
180,000. The slope of this straight line was found to be 


M = 1.42 x 10° x[%]} 


All the molecular weights of the fractions recovered from 
the different procedures of degradation followed this rela- 
tionship except those of the ultrasound, which yielded 
molecular weights above those provided by the above equa- 
tion and the measured intrinsic viscosities. This may be 
due to a fundamental difference in the flexibility and con- 
figuration of the dextran molecules. The starting material 
before degradation is in all likelihood made up of large 
rod-like molecular “coils” of relatively large cross- 
sections. Within these molecules are the dextran chains 
which are folded in a compact arrangement. It is believed 
that acid and autolytic enzymes cause these chains first to 
unfold and then be broken at random intervals along the 
chains. It is proposed that ultrasonic treatment of these 
rod-like molecules does not unfold the chain but fractures 
it at positions other than the ether linkages between the 
glucose units. 





Comparison of the three different methods of degrada- 
tion for the production of dextran with physico-chemical 
properties of a plasma expander showed that acid and 
autolysis degradation results in a low yield of the desired 
fraction, and that ultrasonic depolymerization gives a very 
high yield, as high as 90 per cent of the original polymer, 
in the range of the desired molecular size. 
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SOME QUANTITATIVE ASPECTS OF THE 
INTERACTION OF NEWCASTLE DISEASE VIRUS 
WITH HELA CELLS | 
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University of Colorado, 1957 


Supervisor: Professor Theodore T, Puck 


Several quantitative aspects of Newcastle disease virus 
(NDV) and HeLa cell interaction were investigated: (1) 
virus particle enumeration, (2) virus attachment, (3) a 
one-step growth curve determination, (4) cell killing by 
active virus, (5) virus inactivation, and (6) the effect of 
inactivated virus on cell killing. 

In the study of virus particle enumeration a modifica- 
tion of the plaque technique for animal viruses was de- 
veloped which provides an accurate determination of the 
maximum number of virus particles that are able to initi- 
ate an infectious cycle on chick embryo cell monolayers. 
Previously reported discrepancies between assays of 
plaque forming- and hemagglutinating-particles were re- 
solved. In addition, a procedure was developed which al- 
lows quantitative enumeration of animal virus particles in 
terms of their capacity to kill host cells. It was shown 
that for this animal virus it is now possible to obtain an 
accurate count of: total particles as seen in the e:iectron 
microscope, cell killing particles, plaque forming par- 
ticles, and hemagglutinating particles. 

The kinetics of NDV binding to HeLa cells revealed an 
initial linearly logarithmic rate of attachment for 95 per 
cent of the virus with an attachment velocity constant of 
k = 9.7 x 10° cm.* min. * This was followed by a marked 
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decrease in the rate of uptake for the remaining fraction 
of the population. These results were discussed in light of 
similar findings reported for T2 phage. 

Determination of a one-step growth curve revealed: 
(a) no new virus release for at least 2 hours at 21-24 C, 
(b) a two hour latent period at 37 C, (c) an exponential rise 
in the rate of virus liberation from the cell for the first 10 
hours equivalent to an average doubling time of 1.8 hours, 
and (d) an approximately 20 hour period of relatively con- 
stant rate of virus release of 38 particles per cell per 
hour followed by (e) a gradual decline in rate culminating 
in a zero rate of virus release at approximately 40 hours.. 
The total yield of plaque forming particles per HeLa cell 
is about 1000. 

Cell killing by active virus was studied by means of 
Single cell survival experiments described here. Insight 
into the quantitative relationships was obtained by exami- 


nation of a plot of the logarithm of the fraction of survivors | 


versus virus multiplicity. This data revealed two impor- 
tant findings: First, a single plaque forming virus par- 
ticle is sufficient to killa HeLacell. It was also demon- 
strated that at low multiplicities HeLa cell killing by NDV 
is not the result of an intrinsic toxic property but is ac- 
companied in all cases by virus multiplication. Further, 
cells which received a lethal dose of virus do not undergo 
even one division cycle. Second, at higher multiplicities 
the cell can be protected against this killing action. Thus 
with 10 virus particles per cell the actual number of cell 
survivors exceeded by 100-fold the number expected from 
a one-particle-to-kill mechanism. Several hypotheses 
were advanced to explain this phenomenon and avenues of 
approach to its definition suggested. 

Virus inactivation by heat, and ultraviolet irradiation 
were followed by means of survival curve determinations. 
Deviation from an exponential rate of heat inactivation was 
discussed in light of similar findings reported for T2- 
bacteriophage. Hemagglutination was inactivated at amuch 
slower rate than the ability to produce a plaque when NDV 
was exposed to heat. Ultraviolet irradiation inactivation 
followed the kinetics of a one-hit curve with exactly twice 
the dose required to reduce the virus population to e~* as 
was needed for an equal reduction in titer of admixed T2- 
bacteriophage, a virus of equal size. No concomitant loss 
of hemagglutination was observed. The significance of the 
inactivation kinetics was discussed. 

Virus inactivated by specific antiserum, heat, or ultra- 
violet irradiation did not kill HeLa cells. The latter two 
effects represented a fundamental departure from the re- 
sults obtained for similarly inactivated virus in phage- 
bacterium systems. The theoretical implications of these 
results were discussed. 113 pages. $2.00. 
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First discovered by the Germans as an annoying sub- 
stance occasionally encountered in sugar factories, dextran 





is a high-molecular-weight polysaccharide produced most 
abundantly by the action of members of the genus Leu- 
conostoc on sucrose. In this reaction, it is thought that 
the glycosidic bond energy in the sucrose molecule is uti- 
lized in polymerizing onJy the glucose portion to the non- 
reducing end of the growing dextran micelle. The result- 
ing polymer exhibits an “-1,6 glycosidic linkage on the 
main chain and *-1,4 and &-1,3 linkages in branches which 
occur at intervals varying from 2 to 20 glucose units on 
the main chain, depending upon the strain of the organism 
which produces it. Dextran has been investigated during 
the past decade for its suitability as a blood plasma sub- 
stitute. 

Two important functions of blood plasma are that it 
aids in the maintenance of normal blood volume and in the 
maintenance of normal water content of the tissues. These 
functions are the results of the osmotic pressure, exerted 
by the plasma proteins, which tends to hold a certain 
volume of water within the blood. A loss of plasma pro- 
tein leads to a diminished blood volume and this is thought 
to be a major cause of the symptoms associated with 
shock. Administration of plasma is of considerable value 
in relief of this syndrome. 

With the need for greater amounts of plasma during 
World War II and in anticipation of future emergencies, 
investigators have sought inert colloidal materials to re- 
place or supplement this vital substance. Some that have 
been investigated include gum acacia, pectin, various 
gelatins, isinglass, methylcellulose, polyvinylpyrrolidone, 
and dextran. Of these, dextran is probably receiving the 
most attention at the present time. The reason for this is 
that it fulfills the theoretical requirements for a plasma 
substitute (recently called expander) more closely than do 
any of the others. These requirements include stability, 
osmotic pressure, and viscosity properties similar to 
plasma protein, retention in the circulation until natural 
plasma replaces it, and absence of any antigenic or pyro- 
genic effect. 

In addition to fulfilling these requirements, dextran 
also has certain advantages over blood plasma as a thera- 
putic agent. It is easily prepared under controlled condi- 
tions and remains stable indefinitely. Blood plasma can 
be responsible for the transmission of infectious hepatitis 
and malaria; dextran solutions, however, may be sterilized 
before use. But, as with other substitutes, dextran has 
several disadvantages. It does not fulfill the nutritive, 
buffering, blood coagulating, or immunological functions 
of plasma proteins, but these are of relative unimportance 
Since its use is only a temporary emergency measure. 

In its natural state, dextran produced by Leuconostoc 
is generally too large in molecular size for use as a 
plasma substitute. At present, the dextran used clinically 
is a partial acid hydrolysate which conforms to an aver- 
age molecular weight approximating that of plasma pro- 
teins. Polymers below 38,000 molecular weight are 
rapidly excreted by the kidneys; at molecular weights 
larger than about 150,000 dextran collects in the tissues. 

Acid hydrolysis results in random cleavage of the 








-molecule, breaking off the less resistant branches more 


rapidly than the main chain. This results in a heteroge- 
neous mixture which contains only a small fraction of 
dextran within the limits required for clinical use. For 
this reason, considerable investigation is in progress 
either to improve methods of hydrolysis with enzyme 
preparations and ultrasonic vibration or in some way to 
limit polymerization by the organism. 
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The specific purpose of the investigation was to study 
the effects of some cultural factors upon the yield and poly- 
merization of dextran. An attempt was made not only to 
increase the yield of dextran but also to limit polymeriza- 
tion to conform to a molecular size required for clinical 
use. 

Many factors affect the yield and polymerization of 
dextran by Leuconostoc mesenteroides. In the course of 
this investigation, concentration of nutrients and sucrose, 
reaction of the medium, size and activity of the inoculum, 
available free oxygen as well as the bacterial strain itself 
were found to play important roles. By varying any of 
these conditions, very definite effects were observed in 
both the amount and molecular size of the dextran that was 
produced. 

The organism used throughout the course of this inves- 
_ tigation was Leuconostoc mesenteroides 683. Studies of 
yield and polymerization were made using a basal medium 
that woe 58/1 ¢ sein hydrolysate, 1.08/! yeast ex- 
tract, 28/1 NaCl, 5& 1 phosphate buffer and varied amounts 
of sucrose. This medium, then, contained 68/! of casein 
hydrolysate and yeast extract in a 5:1 ratio. This propor- 
tion was maintained throughout the investigation, but the 
amount of the nitrogen-containing nutrients was varied. It 
was observed that higher yields of dextran were obtained 
at lower levels but that most of it possessed a higher mo- 
lecular weight. Best yields were obtained at 1.5 8/1 of 
these nutrients. Sufficient bacterial growth occurred at 
this lower nutrient level to produce the necessary enzymes 
for dextran synthesis, but not enough occurred to produce 
excessive acid. Consequently, the slower change of pH 
was thought to allow the enzyme to react for a longer pe- 
riod of time in its optimal range. 

Throughout the investigation there were indications 
that the pH range for dextran synthesis was between 4.0 
and 6.0, and apparently the optimal range was pH 5.0 to 
0.0. Since it was felt that increase in yield obtained by re- 
ducing the nutrients was due simply to the effect on pH, a 
study of optimal buffer concentration was undertaken. The 
addition of more buffer in the 68/! nutrient cultures did 
not improve the yield of dextran to equal that obtained with 
the 1.58/1 nutrient culture. This suggested that more syn- 
thesizing enzyme was produced at the lower nutrient level. 

Koepsell et al.* have studied the effects of sucrose con- 
centration upon the molecular weight of dextran produced 
by purified enzyme preparations. These investigators ob- 
served that the molecular weight of the dextran produced 
at various sucrose concentrations was inversely propor- 
tional to the sucrose concentration of the reaction medium, 
that is, the lower the sucrose concentration the higher the 
molecular weight of dextran produced, and visa versa. 
Since purified enzyme preparations are not readily avail- 
able, it was thought desirable to study the effect of sucrose 
concentration upon the fermentation by the organism in an 
attempt to produce clinical-size dextran directly. This 
was easily accomplished at 30 to 40 per cent sucrose, on 
a small scale (250 ml), by means of a 68/! nutrient cul- 
ture. However, cultures in reduced nutrients could not be 
adapted to produce small-polymer-type dextran. 

Several attempts were made on a larger scale without 
complete success to produce dextran of a small polymer 
size. In these attempts, however, a trend was apparent. 
At this comparatively high sucrose concentration, the vis- 
cosity of dextran decreased with increased metabolic 
activity. Other attempts were made to reduce molecular 











size by such measures as adjusting the pH and buffer con- 
centration, and by reducing slightly the sucrose concen- 
tration. It finally became evident that the size and activity 
of the inoculum also influenced the polymerization of 
dextran. The least polymerization occurred at a 10 to 20 
per cent level of inoculum which had 30 per cent sucrose 
concentration. At about this point in the investigation, it 
was decided not only to use this method of inoculation but 
also to aerate the larger fermentation. This had not been 
done previously because the organism is a facultative 
anaerobe and the enzymatic reaction does not depend upon 
the presence of free oxygen. Recent investigations have 
shown, however, that the production of enzyme by Leu- — 
conostoc is influenced by free oxygen. When the 20 pe per 





_cent inoculum was used with the 30 per cent sucrose con- 


centration and vigorous aeration by forced air, small 
polymer dextran was produced in high yield in a 9-liter 
fermentation. It possessed a relative viscosity in the raw 
state of 2.27 in 6 per cent solution. Increased metabolic 
activity, with its effect upon the production of enzyme, ap- 
parently also had its effect upon polymerization of the 
dextran. An alcohol fractional precipitation study of dex- 
tran produced at high sucrose concentration indicated that 
at least 30 per cent fell within limits necessary for clini- 
cal use. 

In a study of the acid hydrolysis of dextran 683 under 
given conditions, it was found that 70 minutes at 80 C and 
0O.1N HCl were required to reduce the relative viscosity 
of a 6 per cent solution from 13.16 to 2.83. At approxi- 
mately the latter value, fractional precipitation procedures 
are usually carried out to recover the dextran of clinical 
size. Theviscosity of the solution dropped most rapidly 
during the first 20 minutes. This was undoubtedly due to 
the presence of the 1,4 linkage, which is less resistant to 
acid hydrolysis than the 1,6 linkage. 

Many investigations have been undertaken to determine 
the chemical structure of dextran. Formerly this was ac- 
complished by the methylation technique, but in recent 
years investigators” have used periodate oxidation pro- 
cedures and found them satisfactory. It has been ob- 
served by means of this technique that the structure of 
dextran is characteristic of the strain of Leuconostoc that 
produces it. For example, the 1,6 linkage has been found 
to vary from 50 to 97 per cent of the linkages in the vari- 
ous dextrans studied by Jeans et al.* Dextran 683 was 
found to contain approximately “70 p per cent of the 1,6 link- 
age and 15 per cent each of 1,4 and 1,3-like linkages. This 
indicates that dextran 683 is a rather highly branched 
polysaccharide having, on the average, a branch at every 
two and two-thirds glucose units of the main chain. 

In conclusion, three main points were derived from 
this investigation: (1) The concentration of nitrogen- 
containing nutrients best suited for bacterial growth is not 
necessarily optimal for dextran production. However, 
though the yield of dextran decreases, polymers of smaller 
size are produced with increased metabolic rate. (2) Poly- 
merization can be controlled to some extent by varying the 
sucrose content of the medium. Polymers of lower mo- 
lecular weight are produced at high sucrose concentration 
and visa versa. (3) High yield of dextran with a molecular 
size within the limits for clinical use can be produced di- 
rectly in a culture by varying the level of nitrogen con- 
taining nutrients and sucrose and by adjustment of pH, 
aeration, and size and activity of the inoculum. With op- 
timal conditions, more than 30 per cent of the dextran 
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will possess a molecular weight between 38,000 and 
150,000 as indicated by alcohol fractional precipitation. 
139 pages. $2.00. 
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STUDIES OF THE INDUCTION BY ULTRAVIOLET 
RADIATION OF HERITABLE RESPIRATORY 
DEFICIENCIES IN POLYPLOID SACCHAROMYCES 


(L. C. Card No. Mic 58-1266) 





Alvin Sarachek, Ph.D. 
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The genetic maintenance of the aerobic respiratory 
mechanism of Saccharomyces is under the joint control of 
a dominant nuclear gene and extra-chromosomal elements. 
The majority of spontaneous and induced respiratory de- 
ficient yeast variants arise through defects in the extra- 
chromosomal elements. Though the vagaries in the sexual 
and asexual transmission of these elements have implied 
their possible cytoplasmic origin, the isogamous nature of 
Saccharomyces will not permit the conclusive intracellular 
localization of a heritable extra-chromosomal agent by 
genetic means alone. For this reason, an effort was made 
to obtain decisive information for discriminating between 
the nuclear or cytoplasmic basis of the non-genic control 
of the respiratory mechanism through an analysis of the 
induction by ultraviolet radiation of heritable respiratory 
deficiencies in polyploid strains of Saccharomyces. Par- 
ticular attention was given to determining the relationship 
between cellular inactivation and induced respiratory de- 
ficiency and to assessing the influence of cellular nucleic 
acid contents and respiratory activities on the induction 
and photoreactivation of respiratory variants. 

Three lines of evidence indicated that the extra- 
chromosomal respiratory determinants reside within the 
nucleoplasm: (a) The rates of induction of respiratory de- 
ficient variants were integrally related to polyploidy. Nu- 
cleic acid analyses showed that this correspondence was 
determined by the DNA, and not RNA, content of the cell. 
(b) During the budding cycle, the susceptibility of cells to 
the permanent loss of respiratory capacity followed the 
fluctuations in the cellular DNA content and was independ- 











ent of changes in the cellular RNA content. (c) The induc- . 


tion of respiratory deficiency in aerobically propagated 
cells was depressed greatly by post-irradiation illumina- 
tion with visible light. 

Analyses of the survival curves of polyploid yeasts and 
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the kinetics of inactivation of cells at different stages of 
the budding cycle revealed that cellular inactivation also 
resulted from nuclear damage. However, the degree of 
photoreactivation of inactivation damage was independent 
of both the ploidy and respiratory activity of the cell. In 
contrast, the induction of variants was photoreversible 
only in aerobically grown cells and the extent of photore- 
activation increased with increasing polyploidy. It was 
concluded, therefore, that inactivation and the induction of 
respiratory variants resulted from damage to different 
nuclear sites. A possible functional association between 
these sites was indicated by the demonstration that the 
phase of logarithmic cellular inactivation marked the pe- 
riods of both the mutational and inactivational dose- 
response curves during which the last critical sites main- 
taining survival and the respiratory mechanism were 
destroyed. 

The ability of cells to recover from the effects of ir- 
radiation was markedly dependent upon their respiratory 
activities. Upon a glucose medium, anaerobically culti- 
vated cells exhibited a lower probability of survival and a 
higher probability of mutation than cells grown aerobically. 
These responses were determined by the level of thecells’ 
adaptation to the oxidative utilization of glucose. Substi- 
tution of lactate for glucose in the plating medium in- 
creased the probability of survival and led to complete re- 
pair of the mutational damage in both aerobically and 
anaerobically grown cells. Studies with respiratory inter- 
mediates and inhibitors established that the differences in 
responses observed on glucose and lactate resulted from 
a reparative effect of the mandatory operation of the ter- 
minal hydrogen transport mechanism in cells growing on 
lactate. Evidence was presented that the repair of inacti- 
vational damage through purely aerobic respiration con- 
stituted a segment of the repair processes which occur 
through photoreactivation. 

It was proposed that respiratory deficient variants of 
Saccharomyces might arise through defects in the nucleo- 
lar heterochromatin. This hypothesis provided an explan- 
ation of both the chromosomal and extra-chromosomal 
origins of respiratory variants in terms of a single mech- 
anism. 96 pages. $2.00. 
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These investigations were undertaken to obtain infor- 
mation about the effects of some cultural and environ- 
mental factors on the development of footrot of winter 
wheat caused by Cercosporella herpotrichoides Fron and 
about growth and sporulation of the causal fungus. 

Effect of Date of Planting and Rate of Seeding. Winter 
wheat was sown September 7 and October 1 at rates of 30, 
90, and 180 lbs. per acre in field plots arranged in ran- 
domized complete blocks. Wheat plant debris naturally in- 
fested by C. herpotrichoides was relied upon as a source 
of inoculum. Data were obtained by a suitable sampling 
procedure and were analyzed by means of prescribed 
methods. 

The percentages of lodged culms increased with in- 
creased rates of seeding, and the magnitude of the in- 
creases was greater in wheat sown early than in that sown 
late. The degree of infection was correlated directly with 
the prevalence of lodging. 

Effect of Soil Temperature and Moisture Levels. 
Winter wheat plants were grown at different soil tempera- 
tures and at 2 levels of soil moisture, which were begun 
after seedling emergence; the seedlings were inoculated 
when they reached the 2-leaf stage. Soil moisture varied 
from 10 to 15 per cent at the low level and from 23 to 28 
per cent at the high level. Plants were harvested and 
weighed after a 10-week growth period. 

Analyzed data showed that infection was most severe at 
8° to 10°C., which is comparable to results reported else- 
where. Infection failed to occur at 25° to 26°C. Most dif- 
ferences in plant responses associated with differences in 
soil moisture levels were not significant. Deposit of water 
on the soil surface due to condensation of water vapor at 
lower soil temperatures may have prevented expression of 
possible differences due to high or low moisture levels. 

Effect of Nutrition of Wheat Plants. Three levels of 
nitrogen, phosphorus, and potassium were applied to soil 
of low fertility in all possible combinations according to a 
3x3x3 factorial design. The soil was placed in 6-inch pots 
and the various nutrient salts were added to establish de- 
sired concentrations. Seedlings were inoculated at the 
time of emergence, and they were kept in an unheated 
greenhouse. 

Nitrogen and potassium at medium and high levels fa- 
vored the disease; the effects of phosphorus were not sig- 
nificant. Although more tillers were produced at high ni- 
trogen and potassium levels than at low nitrogen and po- 
tassium levels, there was also a corresponding increase 
in the prevalence of infected tillers and in the severity of 
disease in infected tillers. 
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Effect of Photoperiod together with Soil Temperature. 
Wheat plants were grown in soil temperature control tanks 
and they were inoculated in a manner similar to that noted 
before. The photoperiod of some of the plants was short- 
ened by 5 hours by covering them with light-proof covers 
from 10:00 A.M. to 3:00 P.M. ; 

After a 12-week period, data were obtained and ana- 





_ lyzed. Considerably more tillers were produced by both 


diseased and healthy plants which were exposed to low 
temperatures and to a long photoperiod than by those ex- 
posed to higher temperatures and to a short photoperiod. 
Root/top ratios based on dry and fresh weights were less 
for diseased plants than for healthy plants, especially at 
low temperatures. 

Growth and Sporulation of the Fungus. Colonies of C. 
herpotrichoides were grown on nutrient agar and subjected 
to different temperatures. Other colonies were started in 
a liquid medium and placed at different temperatures. 

These studies show that linear measurements are not 
necessarily indicative of actual mycelial growth. Although 
radial growth was somewhat greater at 21°C. than at 9°C., 
the maximum growth, based on dry weights of mycelium, 
was obtained at 9°C. In a liquid medium, however, maxi- 
mum mycelial growth of isolates of C. herpotrichoides, 
obtained from different geographical regions, was at- 
tained at 18°C. Mycelial growth was retarded at 27°C. and 
completely inhibited at 30°C, 

Relatively cool temperatures that are most favorable 
to growth and sporulation of the fungus in vitro are com- 
parable to temperatures in the field during the fall and 
spring when infection takes place. The most abundant 
sporulation by the fungus occurred in the field between 
April 10 and May 10. 134 pages. $2.00. 
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Biochemical and phenological studies were conducted 
on two species of deep-rooted perennial weeds, leafy 
spurge (Euphorbia esula L.) and Ironweed (Vernonia bald- 
wini Torr.). Weekly samples of both weeds were trans- 
planted to the greenhouse from May through December. 
From the emergence data of the greenhouse transplants it 
appears that some degree of dormancy does occur in both 
species during the late summer and fall months. Dor- 
mancy, apparently, is broken as soon as the soil tempera- 
ture has been reduced to the freezing point or below. 
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Paper chromatography was used to detect the free 
amino acids present in bud extracts of both species. Chro- 
matograms were made at weekly intervals. It has been 
shown that there is considerable variation in the amino 
acids present during the growing season. It appears that 
the sulfur-containing amino acids are present in greater 
amounts at about the time that dormancy develops in these 
species. Tryptophane, the natural precursor of indoleacetic 
acid, also, seems to be more abundant at the beginning of 
dormancy than during the rest of the growing season. 

Peroxidase and polyphenolase activities of bud extracts 
of leafy spurge and ironweed were determined weekly 
during the period of the study. This study indicated that in 
both leafy spurge and ironweed the peroxidase activity of 
the bud extracts was low during the period in which dor- 
mancy was shown. Polyphenolase activity of leafy spurge 
extracts was extremely low. Polyphenolase activity of the 
ironweed bud extracts was very high during the entire pe- 
riod of study; however, there was no consistent pattern of 
activity which could be associated with dormancy. 

Indoleacetic acid oxidase activity has not been demon- 
strated conclusively in extracts of either species. It ap- 
pears that exogenous IAA is destroyed or bound non- 
enzymatically in leafy spurge bud extracts. There is no 
apparent destruction of IAA added to ironweed bud extracts. 

Leafy spurge and ironweed plants in the greenhouse 
were treated with gibberellic acid (GA). Ironweed did not 
respond to GA applied either as a spray or in lanolin paste. 
Leafy spurge responded markedly to GA applications. Re- 
sponse was in the form of increased growth on old shoots 
and the activation of buds to produce new shoots. There 
was increased response of leafy spurge to treatment with 
GA as the concentration of GA in the spray was increased 
from 10 through 500 ppm. In comparison with untreated 


plants, new growth on plants treated with GA was generally 
lighter green in color and the shoots were more slender. 
81 pages. $2.00. 
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In general, potato fields situated near the ocean were 
found to contain a higher percentage of infected plants than 
fields located in drier inland areas. Potato varieties with 
dense, heavy foliage, such as Green Mountain, showed a 
higher percentage of infected hills than varieties with 
smaller, upright foliage such as Katahdin or Kennebec. 

Plants infected early in the season showed significant 
reductions in yields provided the main stem was girdled 
sufficiently to cause the plants to die. Late basal stem in- 
fections or aerial infections had little effect on tuber yields. 

Fewer sclerotia survived overwintering periods of one 
and two years when buried in the upper soil levels than at 
the lower levels under mild winter conditions. Survival 
counts were lower after two years at all levels. Under 
severe winter conditions uniform survival was observed at 





all soil levels. Only sclerotia surviving in the upper level 
showed a decrease in germination after one year in the 
soil under mild winter conditions. 

Sclerotia maintained in a dry condition require several 
weeks to form stipes after being placed under favorable 
conditions. Sclerotia at temperatures of 66 and 70° F. 
formed more stipes than at lower temperatures of 54 and 
60° F. Four year old and 2 month old sclerotia were found 
to form fewer stipes than 2 and 3 year old sclerotia when 
kept under dry conditions. Sclerotia buried in the soil for 
1 and 2 year periods formed a high percentage of stipes 
in 4 to 13 days when placed under favorable conditions. 

Ascospore viability was retained for a greater length 
of time at 60 per cent relative humidity than at 80 and 98.2 
per cent. Exposure of apothecia to 60 per cent relative 
humidity for a short time did not affect spore discharge 
even though apothecia were dried for a short time. 

Sclerotia buried deeper than 1 1/2 inches in the soil 
failed to form apothecia. Cultural practices in the early 
season delayed apothecial formation but a close associa- 
tion of apothecial formation and development of senescent 
leaves was observed. 

Average weekly soil temperatures approaching 60° F, 
or higher in the top 2 inches of soil appeared to influence 


_ Stipe formation and the first appearance of plant symptoms 


more than rainfall. 

Spraying Terraclor on germinated sclerotia in the 
laboratory indicated that Terraclor was effective in in- 
hibiting apothecial formation but was fungistatic rather 
than fungicidal to the sclerotia. Poor control was ob- 
tained when Terraclor was applied to field soil or used as 
a spray. 

Some materials, such as Vapam and Mylone, were very 
effective in killing sclerotia when applied as a soil drench 
under laboratory conditions. Relative soil moisture was 
an important factor in influencing sclerotial kill when 
Vapam was injected into the soil. 

Sclerotia treated with D-D mixture or one of its com- 
ponent parts, dicloropropene, significantly increased stipe 
formation at rates normally used under field conditions 
for the control of nematodes. It was observed that most 
nematocides were ineffective in killing sclerotia. 

109 pages. $2.00. 


THE PHYSIOLOGY AND PATHOLOGY OF 
PHYTOPHTHORA LATERALIS ON NATIVE 
CHAMAECYPARIS LAWSONIANA 


(Publication No. 24,654) 


Edward John Trione, Ph.D. 
Oregon State College, 1957 











Major Professor: L. F. Roth 


Phytophthora lateralis is the cause of a serious disease 
of Chama2ecyparis lawsoniana in the Pacific Northwest. 
The physiological characteristics of Phytophthora lateralis 
were investigated to gain information on the capacity of 
this pathogen to survive and spread under different cli- 
matic conditions. Phytophthora lateralis is a slow- 
growing, “cool-weather” fungus. Abundant moisture is re- 
quired to carry on its vital processes of growth, sporulation 














The items following each abstract are: the number of maruscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





BOTANY 


1591 





and germination. The vegetative growth of this organism 
can be altered by varying the substrate and/or the incuba- 
tion temperature. The nutritional requirements of P. 
lateralis were defined by the development of a simple syn- 
thetic solution which supported good growth. Thiamine is 
the only vitamin required. This fungus grows on phosphate 
buffered media from pH 3.7 to 7.8 with best growth from 
PH 5.3 to 6.9. 

Sporangia, zoospores, chlamydospores and oospores 
are produced in the natural life cycie of this pathogen. 
Sporangia develop abundantly from infected twigs when free 
water is present on the surface of the foliage. Under natu- 
ral conditions sporangia develops at temperatures between 
5° and 20° C. In the presence of free water the sporangia 
germinate within that temperature range by forming motile 
zoospores. Sporangia, as well as zoospores, perish very 
quickly as the water surrounding them evaporates. Zoo- 
spores are the primary precursors of foliar infection and 
can germinate by germ tube formation from 5° to 25° C. 
Foliar infections resulting from zoospore inoculations also 
occur from 5° to 25° C, 

In contrast to the sporangia and zoospores which re- 
quire abundant moisture for development and germination, 
the chlamydospores and oospores produced by this fungus 
appear to live through the warm, dry summers. The re- 
sistant chlamydospores and oospores presumably function 
as an important oversummering stage of this pathogen and 
apparently germinate in the fall or winter only after a pro- 
longed period of cold weather. 

The epiphytology of the disease of Chamaecyparis law- 
soniana caused by Phytophthora lateralis was studied in 
the native range of this cedar tree. There are two main 
stages in the disease: the aerial stage and the root stage. 
The aerial stage of the disease begins in the fall with the 
onset of mild, rainy weather. However, very few new 
foliar infections are established in the fall. The activity 
of the pathogen in the surface layers of the soil during the 
late fall is also very limited. During the early winter 
season the increase of inoculum for both the aerial and 
root stages of this disease is very slight. The winter in- 
activity is due primarily to the static influence of the low 
temperatures. 

Heavy rains occur throughout the late winter and early 
spring and as the temperatures begin to rise the aerial and 
soil inoculum builds up rapidly. Aerial infections show 
their greatest development during this ideal climatic pe- 
riod. The low temperature requirements (10° to 20° C.) of 
this pathogen for growth, sporulation, germination and in- 
fection agree well with the spring nature of the disease. 

As periods of warm, dry weather become more frequent 
in the late spring, the rate of development of the aerial 
stage is slowed. Foliar infections cease entirely when the 
rainy season ends and infected foliage dries. The inactivity 
of the pathogen throughout the summer and even after 
several months of mild, moist weather in the fall suggests 
that much of the fungus mycelium is killed by the warm, 
dry summer. Phytophthora lateralis presumably lives 
through the unfavorable summer period in several ways: 
(1) as perennial mycelium in the soil, (2) as mycelium 
within the roots or stems of the host, or (3) as resistant 
spores. Resistant chlamydospores and oospores are pres- 
ent in dried, infected, foliar twigs and appear to function 
as an important oversummering stage of the pathogen, both 
in the cedar litter on the forest floor and in the dried in- 
fected foliage in the cedar trees. 

The rate of root disease development in a local area 




















was studied under natural forest conditions. Disease de- 
velopment increased greatly when the surface soil was 
disturbed by logging operations. The rate of increase of 
root disease in such disturbed areas was about twice as 
great as in similar undisturbed areas. 

Phytophthora lateralis is well adapted to live along the 
cool, moist coast of southwestern Oregon. On the basis of 
these physiological and pathological studies, it appears 
that the epiphytotic disease of Chamaecyparis lawsoniana 
will continue to increase. The entire native range of 
Chamaecyparis lawsoniana is seriously threatened by this 
pathogen. 115 pages. $2.00. Mic 58-4862 











STUDIES OF THE MARINE ALGAE OF THE 
LABRADOR PENINSULA AND NORTHWEST 
NEWFOUNDLAND (ECOLOGY AND DISTRIBUTION) 


(L. C. Card No. Mic 58-1485) 


Robert Thayer Wilce, Ph.D. 
University of Michigan, 1957 


Studies of the ecology and distribution of attached ma- 
rine algae were made during the ice-free seasons of 1954- 
1955 in the Canadian Eastern Arctic and Subarctic (north- 
western Newfoundland, Labrador and northeastern Quebec). 
Five major types of marine habitats and their floras, viz., 
mud flats, protected shallows, moderately exposed coasts, 
fully exposed coasts and tide pools are described and the 
ecological factors operating in each are discussed. 

The salient factors limiting the growth of marine algae 
in arctic and subarctic environments are the presence of 
moving ice masses, the reduction of salinities due to the 
presence of melting sea ice and seasonal land runoff, and 
the configuration of the coast and the nature of the sub- 
strate. Due to these adverse environmental conditions a 
considerable portion of the marine vegetation of the entire 
area is concentrated in the lower sublittoral zone and in 
the more protected tide pools. Only a relatively few spe- 
cies are concerned, but these are present in large num- 
bers and some of them attain immense size. The appear- 
ance of the vegetation is monotonous and mostly lacks 
bright colors. 

Each of the major types of environment is character- 
ized by its degree of exposure to surf and moving ice, and 
in the case of protected shallows and mud flats, by the pre- 
vailing substrate. The algal floras of the three regions 
(southeastern Ungava Bay, Quebec, Killinek Island, Quebec, 
and Hebron Fjord and Bay, Labrador) in which the ma- 
jority of field studies were made are compared and a simi- 
lar comparison of the marine vegetation of the north to 
the vegetation of the cold-boreal regions to the south is 
made. Lists of the more ecologically significant species 
common to each region are given. 

These data summarize the information recorded at 
thirty-eight stations, along 1,500 miles of coastline, some 
of which I visited for only brief periods of time, others for 
more than a month. One hundred and five different species 
were determined from the collections; these constitute the 
major constituents of the flora of the Canadian northeast, 
but numerous less well characterized or ecologically un- 
important plants remain to be identified. These additions 
made to the known flora of the Eastern Canadian Arctic 
and Subarctic amount to about twenty-five per cent. 

186 pages. $2.45. 
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CHEMISTRY, GENERAL 


A STUDY OF MOLECULAR ADDITION 
COMPOUNDS: A. DINITROGEN TETROXIDE 
WITH ALIPHATIC AND ALICYCLIC ETHERS; 

B. DINITROGEN PENTOXIDE WITH 

DIOXANE AND TETRAHYDROPYRAN; 

C, IODINE MONOCHLORIDE WITH 
PHOSPHORUS(III) CHLORIDE 


(L. C. Card No. Mic 58-736) 


Frances Jean Guthrie, Ph.D. 
The Ohio State University, 1953 


A. DINITROGEN TETROXIDE WITH ALIPHATIC AND 

ALICYCLIC ETHERS 

An investigation of molecular addition compounds 
formed between liquid dinitrogen tetroxide and ethers be- 
gan after it was suggested that when an ether is used as a 
solvent for the dinitrogen tetroxide -olefin addition reac- 
tions, a compound is probably formed between dinitrogen 
tetroxide and the ether and possibly has an important in- 
fluence on the nature of the products formed. 

In order to detect molecular addition compounds be- 
tween liquid dinitrogen tetroxide and ethers, Rubin, Sisler, 
and Shechter’ constructed temperature-composition phase 
diagrams of the following binary systems: diethyl ether —- 
dinitrogen tetroxide, tetrahydropyran-dinitrogen tetroxide, 
tetrahydrofuran—dinitrogen tetroxide, 1,4-dioxane—dinitro- 
gen tetroxide, and 8,8’ -dichlorodiethyl ether -dinitrogen 
tetroxide. They showed the existence of the following com- 
pounds: N2O0,-2(C2 H;)20, N20O,4-2C5Hi00, N20.4°C4He; O, 
N20,-2C,H,0(?), and N,0,-O(CH2CHz2)20. 

A continuation of the investigation of binary systems of 
dinitrogen tetroxide and ethers was desired (1) to deter - 
mine the effect on compound formation of longer and more 
bulky alkyl groups in the ether, (2) to compare compounds 
formed between dinitrogen tetroxide and other “dibasic” 
and “tribasic” ethers (i.e., ethers containing two and three 
ether oxygen atoms) with the stable 1:1 compound formed 
between dinitrogen tetroxide and 1,4-dioxane, and (3) to 
show the effect of electronegative and electropositive 
groups placed in the ether ring on compound formation be- 
tween dinitrogen tetroxide and alicyclic ethers. 

To study these objectives temperature -composition 
diagrams were constructed for the following systems: 
di-n-propyl ether—dinitrogen tetroxide, di-iso-propyl 
ether -dinitrogen tetroxide, di-n-butyl ether —dinitrogen 
tetroxide, di-tert-butyl ether -dinitrogen tetroxide, ethyl- 
ene glycol diethyl ether —dinitrogen tetroxide, 1,3-dioxane- 
dinitrogen tetroxide, trioxane—dinitrogen tetroxide, per- 
fluorotetrahydrofuran—dinitrogen tetroxide, and a- 
methyltetrahydrofuran—dinitrogen tetroxide. 

The time-temperature cooling curves of ether solu- 
tions of dinitrogen tetroxide ranging from 0 to 100 mole 
per cent dinitrogen tetroxide for the systems mentioned 
above were recorded automatically by a Leeds and Nor- 
thrup recording potentiometer using a copper-constantan 
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thermocouple immersed in the well of the freezing point 
cell. Petroleum ether (30°-60°C. fraction) was used in the 
well as a heat transfer medium. The solutions in an all- 
glass freezing point cell were stirred by a glass stirrer 
equipped with an iron bar sealed in the top portion so that 
it could be actuated magnetically. The intermittent mag- 
netic field necessary for operating the stirrer was pro- 
duced by an air-cooled solenoid placed around the top of 
the freezing point cell. The rate of cooling was controlled 
by the choice of coolant and type of jacket used. 

The systems di-n-propyl ether —dinitrogen tetroxide, 
di-iso-propyl ether -dinitrogen tetroxide, di- n-butyl ether — 
dinitrogen tetroxide, and di-tert tert-butyl ether ~dinitrogen 
tetroxide were studied to show the effect of longer and 
more bulky alkyl groups on the compounds formed between 
dinitrogen tetroxide and ethers. Compounds which did not 
melt congruently were formed between dinitrogen tetroxide 
and di-n-propyl ether, di-iso-propyl ether, and di-n-butyl 
ether. Because of the incongruent melting points the com- 
positions are not clearly established by the freezing point 
curves, However, the course of the curve is such as to 
make a mole ratio of ether to dinitrogen tetroxide of 2:1 in 
the compounds probable, particularly in view of the known 
formation of such addition compounds by diethyl and other 
ethers. 

The addition compound formed between dinitrogen te- 
troxide and diethyl ether melts congruently at -74.5°C.* 

In the systems di-n-propyl ether —dinitrogen tetroxide and 
di-n-butyl ether—dinitrogen tetroxide the incongruent 
melting points were -77.5°C. and -79.5°C., respectively. 
Thus, there appears to be some lowering of the tendency 
for compound formation with an increase in the alkyl 
straight chain by one or two carbon atoms. 

If only the inductive effect is considered, di-iso-propyl 
ether would be expected to be a stronger base with respect 
to protons than is diethyl ether. On the other hand if the 
steric effects of the two methyl groups on the a carbon is 
considered, then it might be expected that no indication of 
compound formation would be obtained. This lack of com- 
pound formation could be the result of the fact that the 
steric hindrance offered by the branched chain is greater 
than that offered by the straight chain in di-n-propyl ether 
or diethyl ether, Since di-iso-propyl! ether does form a 
compound with an incongruent melting point at -65°C., it is 
believed that whereas the branched chain might offer 
greater steric hindrance than the n-propyl chain, the group 
is not bulky enough to offset completely the increase in 
electron density about the oxygen atom as a result of the 
additional methyl group on the a carbon atom. 

With di-tert-butyl ether, the tert-butyl group is bulky 
enough to offset the increase in electron density about the 
ether oxygen atom as a result of three methyl groups on 
the a carbon atom and prevent compound formation be- 
tween the ether and dinitrogen tetroxide. In this system a 
eutectic containing 91 mole per cent ether occurs at -62°C. 

A slow oxidation-reduction reaction takes place be- 
tween di-tert-butyl ether and dinitrogen tetroxide. Be- 
cause of this reaction the freezing points are not as 
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accurate as those obtained on other systems, but it was 
possible to obtain freezing points on the mixtures by not 
warming them any higher than necessary to melt them and 
by taking all points on a given sample within a short period 
of time. 

In order to compare compounds formed between dinitro- 
gen tetroxide and other “dibasic” and “tribasic” ethers 
with the stable 1:1 compound formed between dinitrogen 
tetroxide and 1,4-dioxane, the systems ethylene glycol di- 
ethyl ether—dinitrogen tetroxide, 1,3-dioxane—dinitrogen 
tetroxide, and trioxane—dinitrogen tetroxide were studied. 
The data for the binary system ethylene glycol diethyl 
ether —dinitrogen tetroxide may be interpreted as indicating 
the formation of the compounds N20,4°2C2H;OCH2CH20C2 Hs 
(melting point approximately -59° to -60°C.) and N20,°C2Hs- 
OCH.CH2OC2H; (melting point approximately -58° to 
-59°C.). The maxima in these curves are so broad and the 
intersection of the curve for dinitrogen tetroxide and the 
curve for the 1:1 compound is so close to the 50 mole per 
cent mark that our interpretation of the data is subject to 
considerable doubt. Since the maxima are not at all sharp, 
it is quite apparent that the compounds formed are much 
less stable than the 1,4-dioxane-dinitrogen tetroxide com - 
pound and that ethylene glycol diethyl ether is not as strong 
a Lewis base toward dinitrogen tetroxide as is 1,4-dioxane. 
The rigidity of the six-membered ring in dioxane greatly 
reduces the possibility of steric strain, whereas in ethyl- 
ene glycol diethyl ether the groups on the @ carbon atom 
are free to rotate. The steric strain in the ethylene glycol 
diethyl ether -dinitrogen tetroxide compounds could be a 
result of the higher energy state attained by the ether 
molecule upon rearrangement of the groups on the a car- 
bon atom to allow for the addition of dinitrogen tetroxide 
to the ether oxygen. 

The investigation of the system 1,3-dioxane—-dinitrogen 
tetroxide shows a stable 1:1 mole ratio addition compound, 
melting at 2.0°C. When plotted on the same scale the max- 
imum for the 1,3-dioxane-dinitrogen tetroxide compound 
can be superimposed on the maximum for the 1,4-dioxane- 
dinitrogen tetroxide compound, Thus, at their respective 
melting points, the compounds appear to be of comparable 
stability. This fact indicates that 1,3-dioxane and 1,4- 
dioxane are similar in their Lewis base properties toward 
dinitrogen tetroxide, 

Trioxane with dinitrogen tetroxide forms a compound 
having an incongruent melting point at -11°C. The course 
of the curve indicates that a compound of 1:1 mole ratio 
probably is formed, particularly in view of the fact that 1, 
3-dioxane and 1,4-dioxane also form this type of compound, 
The slope of the curve approaching the incongruent melting 
point is much steeper than for the alkyl ethers and has 
about the same slope as the curve for the corresponding 
portion of the dioxane -dinitrogen tetroxide compounds. 
Therefore, it is believed that the stability of the trioxane- 
dinitrogen tetroxide compound would be similar to that of 
the dioxane -dinitrogen tetroxide compounds if the higher 
melting point of the trioxane did not obscure the maximum, 
resulting in an incongruent melting point for the trioxane- 
dinitrogen tetroxide compound. 

Since other studies have shown that tetrahydrofuran and 
dinitrogen tetroxide form two compounds:’ one with a 1:1 
mole ratio and a second with an incongruent melting point, 
probably a 2:1 mole ratio of ether to dinitrogen tetroxide, 
it was desirable to show the effect of electronegative and 
electropositive groups placed in the tetrahydrofuran ring. 





Thus the systems perfluorotetrahydrofuran—dinitrogen te- 
troxide and a-methyltetrahydrofuran—dinitrogen tetroxide 
were studied, : 

The results of the study of the perfluorotetrahydrofuran 
—dinitrogen tetroxide system show that no compound is 
formed under these conditions. It seems safe to conclude 
that strong electronegative fluorine atoms in the ring pull 


the electrons away from the ether oxygen and thereby de- 


crease its basicity to such an extent that the ether will not 
form a molecular addition compound with dinitrogen te- 
troxide, It is doubtful that the fluorine atoms are large 
enough to cause steric hindrance when the carbon atoms to 
which they are attached are inthe ring. A simple eutectic 
probably occurs between 98 and 100 mole per cent, but the 
freezing point in this region and the eutectic temperature 
could not be determined because of glass formation. 

A methyl group on the a carbon atom in tetrahydrofuran 
might be expected to increase or decrease the basic 
strength of a-methyltetrahydrofuran over tetrahydrofuran. 
An increase in basicity probably would be the result of the 
electropositive methyl group pushing electrons toward the 
ether oxygen atom. A decrease in basicity probably could 
result if the methyl group was capable of preventing or 
partially hindering compound formation. A study of the 
system a -methyltetrahydrofuran-—dinitrogen tetroxide 
shows the formation of a stable compound having a 2:1 mole 
ratio of ether to dinitrogen tetroxide. Although the freez- 
ing point curve may be a little low as a result of some 
oxidation-reduction reaction, the shape of the maximum 
definitely indicates a stable compound and shows that a- 
methyltetrahydrofuran is a strong base. One methyl 
group apparently does not offer serious steric interfer- 
ence with molecular addition compound formation between 
a-methyltetrahydrofuran and dinitrogen tetroxide. 


B. DINITROGEN PENTOXIDE WITH DIOXANE AND 

TETRAHYDROPYRAN 

The investigation of the binary systems of dinitrogen 
pentoxide and ethers was undertaken to see if this sub- 
stance could be stabilized through the formation of coordi- 
nation compounds with such Lewis bases as the ethers and 
to correlate the results with those obtained with dinitrogen 
tetroxide, 

Dioxane and tetrahydropyran were selected as the first 
ethers to be studied with dinitrogen pentoxide because they 
form fairly stable compounds with dinitrogen tetroxide,’ 

After some preliminary experiments it seemed imprac- 
ticable to make further attempts to detect molecular addi- 
tion compounds between dinitrogen pentoxide and dioxane 
and between dinitrogen pentoxide and tetrahydropyran by 
the freezing point method, Oxidation-reduction occurred 
in all the solutions unless the relative amount of dinitrogen 
pentoxide was very small. In some solutions of tetrahy- 
dropyran a vigorous reaction occurred before all the solid 
was dissolved. 

A white solid, melting at 116°-118°C., precipitated from 
the dioxane -dinitrogen pentoxide solution on the addition of 
water. Qualitative tests showed that it reduced permanga- 
nate solution, gave a positive test for the nitrate ion when 
dissolved in sulfuric acid, was fairly insoluble in cold 
water but dissolved in warm water to give an acid solution, 
and has an acid equivalent of 107-110. 

Quantitative analyses for carbon, hydrogen, and nitrogen 
were in moderately good agreement with the empirical 
formula C2H;NO,. 
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Considering the properties of the product it was postu- 
lated that it was the nitrate ester of glycollic aldehyde, 
which has an acid equivalent of 105. To check this the 2,4- 
dinitrophenylhydrazone and the semicarbazone derivatives 
were made, Since their properties checked with those of 
the osazone and disemicarbazone of glyoxal, it was con- 
cluded that the solid was probably the nitrate ester of gly- 
collic aldehyde. 


C. IODINE MONOCHLORIDE WITH PHOSPHORUS(II) 

CHLORIDE 

The original problem proposed for investigation con- 
sisted of the study of the formation of molecular addition 
compounds in which iodine monochloride functions as a 
Lewis base. 5+ 

Since the iodine monochloride molecule is polar, I~ - 
-C15”, the chlorine atom would be expected to act as elec- 
tron donor in this type of acid-base reaction, It is possi- 
ble that the iodine monochloride in the resulting molecular 
addition compound could exist in the molecular form or, 
more probably, ionize to some degree, forming a positive 
iodine ion and a negative ion consisting of the Lewis acid 
and chloride ion or ions, 

Equimolar amounts of phosphorus(III) chloride and io- 
dine monochloride dissolved in carbon tetrachloride re- 
acted to form a yellow-brown solid and free iodine with the 
liberation of some heat. The solid was filtered, dried, and 
analyzed for chloride and total halogen, The results are 


in fair agreement with the calculated values for PCleI. The 


structure of the compound is believed to be of the following 
type: I'(PCl.). Shortly after the completion of this work, 
Fialkov and Kuz’menko’ published a paper showing the 
same results. Work on this problem was, therefore, dis- 
continued, 
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2,3-DIMETHOXYBENZO-5-AND-6-SUBERONES 
(Publication No, 24,380) 


Bryant William Rossiter, Ph.D. 
University of Utah, 1957 


Chairman: W. James Horton 


2,3-Dimethoxybenzo-5-suberone was prepared by a 
four step synthesis, the initial step of which involved de- 
velopment of a new and convenient method for acylating 
veratrole using polyphosphoric acid as the condensing 
agent, 

2,3-Dimethoxybenzosuberyl-5-acetic acid was prepared 
and cyclized to the tricyclic ring system, 1-keto-1,2,2a,3, 
4,5,6-heptahydro-8,9-dimethoxybenz|c,djazulene, A. At- 
tempts to oxidize the latter to 2,3-dimethoxy -4-hydroxy - 
benzosuberyl-5-acetic acid resulted only in isolation of 
the starting ketone. The benzazulene system, A, was ex- 
tended to the active methylene intermediate 1-keto-2- 
cyano-1,2,2a,3,4,5,6-heptahydro-8 ,9-dimethoxybenz|c,d]|- 
azulene. This compound was slow to form salt with alkali 
metals and failed to undergo alkylation with ether acryloni- 
trile or methyl ¥ bromobutyrate. 

As a result of the observation that the five-membered 
ketone ring of 1-keto-1,2,2a,3,4,5,6-heptahydro-8,9- 
dimethoxybenz[c,djazulene, A, was apparently responsible 
for the failure of the 9 methoxyl group to cleave as ex- 
pected with hydrogen bromide-acetic acid, model com- 
pounds were prepared to determine the effect of ring size 
on the cleavage of aryl ethers containing methoxyl groups 
in the positions ortho and meta to the ketone. In addition 
to A, 5,6,7-trimethoxyindanone, 1-keto-1,2,3,4-tetrahydro- 
6,7,8-trimethoxynapthalene and 1,2,3,7,8,9,10,10a-octa- 
hydro-4,5-dimethoxycyclohepta|d,e]napthalene were pre- 
pared and the results obtained after treating these 
compounds with hydrogen bromideacetic acid for 4.5 hours 
at room temperature clearly indicated that five-membered 
rings did indeed inhibit cleavage of the methoxyl group 
ortho to the ketone whereas six-membered rings did not. 

A Reformatsky reaction with 2,3-dimethoxybenzo-5- 
suberone and methyl ¥-bromocrotonate gave ¥-(2,3- 

dim ethoxy-5-hydroxy-5-benzosuberyl)crontonic acid in 
20% yield. The monoolefinic acid ¥-(2,3-dimethoxy-5- 
benzosub- A”® -enyl)butyric acid and the diolefinic acid Y- 
(2,3-dimethoxy -5 -benzosuber - 4°»™ -enyl)crotonic acids 
were also obtained and characterized. The unpredictable 
nature of the reaction and difficulty in reproducing results 
lead to the discontinuing of this particular phase of inves- 
tigation. 

Methyl oxalate condensed with 2,3-dimethoxy-5-benzo- 
suberone as expected, Attempts to effect thermal decar- 
bonylation, however, resulted either in loss of the entire 
glyoxylate side chain or enollactone formation. Decarbon- 
ylation to a B-keto-ester was finally attained by pyrolysis 
in benzyl alcohol. The resulting benzyl 2,3-dimethoxy- 
benzo-5-suberone -6-glyoxylate reacted readily with alkali 
metals but proved unamenable to alkylation with long chain 
alkyl halides. 

The chemistry associated with benzosuberones in which 
the ketone function is in the 6 position has never been re- 
ported, In this investigation 2,3-dimethoxybenzo-6- 
suberone was prepared and some of the properties asso- 
ciated with the carbonyl function were determined. In 
particular it was found that 2,3-dimethoxybenzo -6 -suberone 
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combined readily with alkali metals to form salts. These 
salts, unlike analogous compounds in the tetralone-2 
series, combined with alkyl halides to form an O-alkylated 
product which upon hydrolysis reverted to starting ketone. 
The condensation of 2,3-dimethoxybenzo-6-suberone 

with methyl oxalate resulted in the formation of the enol- 
lactone of methyl 2,3-dimethoxybenzo-6-suberone-5- 
glyoxylate, B. The lactone ring of B proved resistant to 
high-temperature pyrolysis in the presence of methanol 
and powdered glass but could, however, be opened in re- 
fluxing benzyl alcohol allowing decarbonylation to benzyl 
2,3-dimethoxybenzo-6-suberone -6 -carboxylate. 

64 pages. $2.00. Mic 58-4863 


GRAVIMETRIC DETERMINATION OF 
LITHIUM BY PRECIPITATION AS Li;PQ, 


(L. C. Card No. Mic 58-695) 


George Allen Simmons, Jr., Ph.D. 
The Ohio State University, 1952 


The methods which have been previously recommended 
for the gravimetric determination of lithium either yield 
unsatisfactory results or are limited to the determination 
of relatively small quantities of lithium. The gravimetric 
determination by precipitation as trilithium orthophosphate 
has never been satisfactory and has been done only by 
means of a tedious and time-consuming procedure. 

There are many reasons why the determination of lith- 
ium by precipitation as the orthophosphate is a difficult 
one and why the many attempts that have been made to de- 
vise a good procedure for this method have been unsuccess - 
ful. One major difficulty arises from the appreciable sol- 
ubility of trilithium orthophosphate in aqueous solution, 
This was overcome by the use of an alcohol-water mixture 
as the precipitation medium, and by limiting the total vol- 
ume of the solution in which precipitation occurred to 50 
ml, The precipitation is not quantitative even with a high 
alcohol content, However, when a 50 percent isopropanol 
solution was used, precise results were obtained over a 
wide range in the amounts of lithium determined, This 
reproducibility ensures the attainment of quantitative re- 
sults by the application of a small constant solubility cor- 
rection. 

Diammonium hydrogen orthophosphate is not suffi- 
ciently basic for use as a reagent in this determination. 
The tertiary orthophosphate of a strong base, such as so- 
dium hydroxide, is required, When trisodium orthophos- 
phate is used as the precipitating agent, another major 
difficulty is revealed. The precipitating agent interferes 
to an appreciable extent through adsorption of sodium by 
the precipitate, and even by coprecipitation. This diffi- 
culty was eliminated by using quaternary ammonium hy- 
droxides instead of sodium hydroxide for the preparation 
of the tertiary salt. If the quaternary ammonium ion is 
adsorbed by the precipitate, it is removed upon the igni- 

_ tion of the precipitate. The commercially available qua- 
ternary ammonium hydroxides are ordinarily too impure 
for use as analytical reagents in precipitation methods. 
Therefore, a method was devised whereby pure tetramethyl 
ammonium hydroxide could be easily and cheaply prepared 
in the laboratory in large quantities. This reagent, pre- 





pared with ion exchange resins, was free of interfering 
impurities, Only one commercially available quaternary 
ammonium hydroxide, choline, was found to be sufficiently 


. pure for this purpose. 


The third major difficulty was the poor physical char- 
acteristics of the precipitate obtained in the alcohol- 
water medium by ordinary precipitation methods. No 
method was found for the slow generation of the ortho- 
phosphate ion in basic solution for a precipitation from 
homogeneous solution. However, a type of homogeneous 
precipitation was found to be possible since no precipitate 
is formed immediately when lithium ions and orthophos- 
phate ions are mixed in solution. It was found that a grad- 
ual precipitation could be brought about by heating the 
solution slowly. Precipitates thus formed have satisfac- 
tory physical characteristics and may be filtered through 
porcelain filter crucibles of medium porosity. 

Of the ions commonly present with lithium in solutions 
to be analyzed, only sodium gives significant interference 
in this method, This interference is small and should be 
removed by a reprecipitation. 

A thorough study of the precipitation of lithium as the 
orthophosphate has been made and a procedure developed 
which gives accurate and precise results. This procedure 
may be used for a far greater range in the quantity of 
lithium to be determined than any previously recommended 
procedure. For the first time, the accurate gravimetric 
determination of lithium where amounts of lithium as 
large as 250 mg. are present is possible. It also gives a 
better separation of lithium from the other alkali metals, 
over a wide range of amounts, than any other reported 
precipitation method. 50 pages. $2.00. 


Abstract published by special arrangement with The 
Ohio State University. 


A COMPARISON OF AN INTEGRATED 
COURSE IN GENERAL CHEMISTRY AND 
QUALITATIVE ANALYSIS OF ONE YEAR 

DURATION WITH SEPARATE COURSES IN 
GENERAL CHEMISTRY AND QUALITATIVE 
ANALYSIS IN A SCHOOL OF PHARMACY 


(Publication No. 21,719) 


Jack Sosinsky, Ph.D. 
New York University, 1957 


Chairman: Professor Cyrus W. Barnes 


Problem: The problem in this study was that of comparing 
the achievement of students in an integrated course in Gen- 
eral Chemistry and Qualitative Analysis of one year dura- 
tion with the achievement of students taking separate 
courses in General Chemistry (one year) and Qualitative 
Analysis (1/2 year) at the Brooklyn College of Pharmacy. 


Methodology: One hundred thirty-one (131) students were 
exposed to the standard courses of General Chemistry 
(one year) and Qualitative Analysis (one-half year), while 
one hundred fourteen (114) students received instruction 
in the integrated course in General Chemistry and Quali- 
tative Analysis of one year duration. The two groups of 
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students were equated by the method of “matched groups.” 
Two variables were used to match the groups, their high 
school averages and the scores made on an American 
Council of Education Psychological Examination. The 
mean and the standard deviations of the means of the above 
variables were determined and they were matched by using 
critical ratios. When their critical ratios fell below 1.96 
standard deviations, the two groups were assumed to be 
alike on the five percent level. 

In comparing the achievement of two groups, the Ameri- 
can Chemical Society’s Cooperative Examinations in Gen- 
eral Chemistry and Qualitative Analysis were utilized. 

The two groups were compared on six different parts of 
the General Chemistry Examination, two different parts of 
the Qualitative Analysis Examination, the total General 
Chemistry, the total Qualitative Analysis, and a combined 
General Chemistry and Qualitative Analysis. When the 
critical ratios were less than 1.96 standard deviations, it. 
meant that one group was superior to the other group on 
the five percent level. 


Findings: On four of six parts of the General Chemistry 
Examination, the two groups were found to be alike in 
achievement, On two of six parts of the General Chemistry, 
on the total General Chemistry, on two parts of Qualitative 
Analysis, on the total Qualitative Analysis, and on the com- 
bined General Chemistry and Qualitative Analysis Examin- 
ations, the group taking the standard courses was found to 
be far superior to the group taking the integrated course. 


Conclusions: The achievement of the group taking General 
Chemistry in one year and Qualitative Analysis in one-half 
year was far superior to the group taking the General 
Chemistry and Qualitative Analysis in just one year. This 
superiority was found to be statistically significant on the 
five percent level. 





Implications: The results of this study indicate that when 
Qualitative Analysis is combined with General Chemistry, 
both General Chemistry and Qualitative Analysis suffer 
with respect to achievement. | 





Recommendations: It is recommended that students pur- 
Suing a career in Pharmacy and students majoring in 
Chemistry be subjected to separate courses in General 
Chemistry and Qualitative Analysis. 

212 pages. $2.75. Mic 58-4864 





CHEMISTRY, BIOLOGICAL 
GROWTH AND CHEMICAL STUDIES OF 
ZINC DEFICIENCY IN THE BABY PIG 
(L. C. Card No. Mic 58-1681) 
Daniel Waldo Beardsley, Ph.D. 
University of Illinois, 1958 


A semi-purified diet containing nine parts per million 
of zinc was developed to study growth, deficiency symp- 
toms, tissue and total carcass zinc concentration and a 





seven-day zinc balance in the young pig. Three lots of 
seven two-week-old pigs were fed a basal, a basal plus 
0.85 percent calcium, or a basal plus 95 parts per million 
of zinc, while four similar pigs were slaughtered initially 
for samples. At the end of a six-week growth study, three 
pigs from each lot were also slaughtered for samples. 
Two of the remaining pigs in both low-zinc lots were given 
supplemental zinc for three weeks to study recovery and 
the other pigs in these lots were continued on the same 
low-zinc diets another two weeks. 

The first symptom of zinc deficiency, loss of appetite, 
was noted by the end of the second week of the growth 
study. During the third and fourth weeks, rough, reddish 
patches which soon encrusted began to appear on the skin, 
starting on perineum, legs and abdomen and spreading 
over most of the body. By the end of the sixth week all 
fourteen pigs on the low-zinc diets were affected. Feed 
consumption and weight gains of the two low-zinc lots were 
about half that of the zinc-supplemented pigs. Added cal- 
cium did not influence the incidence or severity of the zinc 
deficiency. Recovery of severely deficient pigs given zinc 
in their diet was rapid. Appetite returned within a day or 
two and after two weeks, except for a few scabs, the pigs 
appeared normal, 

Zinc analysis of the excreta collected during the fifth 
and sixth weeks of the experiment indicated that the nor- 
mal pathway of zinc excretion was by way of the feces with 
very little eliminated in the urine. The pigs on the basal, 
basal plus calcium, and basal plus zinc diets retained 61, 
93 and 37 percent, respectively, of their zinc intake, Ex- 
tra calcium did not affect the percentage of zinc intake 
appearing in the feces, but did increase the excretion of 
zinc in the urine, 

Histological studies of tissues from the three lots of 
pigs on the growth study revealed well-marked parakera- 
tosis and hyperkeratosis in sections from the tongue and 
skin of the thigh, hock, tail and eyelid, and some areas of 
coagulation necrosis in the gastric mucosa of severely 
deficient pigs. No evidence of abnormalities was noted in 
the liver, kidney, thyroid or small intestine. 

The concentration of zinc in blood, kidney, liver, mus- 
cle, bone and whole bodies of zinc-deficient and zinc- 
supplemented pigs as well as two-week-old pigs slaughtered 
initially was determined. In addition, eight newborn pigs 
from a litter of sixteen were analyzed whole. Compared 
to initial levels, the zinc concentration in liver and bone 
decreased markedly and in kidney, slightly, in pigs on the 
low-zinc diets; while pigs fed supplemental zinc for the 
same period showed considerable increase in zinc concen- 
tration in these tissues. No differences due to age or 
treatment were detected in muscle zinc concentration. 
Blood zinc levels increased in all treated groups. 

The zinc concentration in the live weight of normal 
newborn, two-week-old, and eight-week -old pigs was 17, 
23 and 24 parts per million, respectively, and in zinc- 
deficient eight-week-old pigs was 12 parts per million. 
Zinc-deficient pigs maintained on the deficient diets two 


_ weeks longer showed no further reduction in zinc concen- 


tration in the various tissues or carcasses, 
120 pages. $2.00. 
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EFFECTS OF NITROGEN, PHOSPHORUS, AND 
POTASSIUM ON THE ORGANIC ACIDS OF THE 
TOMATO, LYCOPERSICUM ESCULENTUM, MILL 


(L. C. Card No. Mic 58-758) 


Apolinario Reyes Carafigal, Jr., Ph.D. 
The Ohio State University, 1953 





INTRODUCTION 


The most important questions which the dissertation 
aimed to answer at least partially are: (1) what are the 
effects of different levels of various essential elements on 
the chemical composition of tomato fruits; (2) are any such 
differences in composition — as of essential amino acids 
— of significance in human nutrition; (3) do any of these 
differences in composition furnish clues to the intermedi- 
ate metabolism of the tomato plant; and of course, ulti- 
mately, (4) how might that metabolism be controlled for 
the benefit of the human race? 

To this end, changes in the anazotic (organic acids 
which do not contain nitrogen) organic acids and to some 
extent the amino acids were studied to ascertain the effect 
on them of nitrogen, potassium, and phosphorus fertiliza- 
tion. Organic acids have already been recognized as sub- 
stances of primary importance in carbohydrate, protein, 
and fat metabolism as well as in photosynthesis.’’* Ana- 
lytical considerations, occurence, role in catabolism, and 
growth and the effects of mineral nutrition on organic acid 
metabolism have been thoroughly reviewed by Thimann 
and Bonner,*® Bennet-Clark,* and Vickery and Pucher.” 
Superior micro-methods for the determination of these 
plant acids are now available,° as with amino acids.” 


METHODS AND EXPERIMENTAL 


Tomatoes (wilt-resistant Globe variety) were selected 
for the work because through the cooperation of the De- 
partment of Horticulture of The Ohio State University to- 
matoes grown at different levels of nitrogen and phosphorus 
fertilization were available. This work centered around 
the analysis of vine-ripened tomato fruits from plants 
grown at different levels of nitrogen, phosphorus, and po- 
tassium fertilization and of green and room-ripened fruits 
directly infiltrated with these salts. In addition, the amino 
acids of vine-ripened fruits and the organic acids of the 
roots, leaves, and unripe fruits from “nitrate plants,” as 
well as different parts of the unripe fruits and of fruits at 
different stages of ripening, were determined. 

Organic acids were extracted from the lyophilized ma- 
terials with ether, recovered from ether extract as sodium 
salts, dried, and kept in a desiccator until ready for the 
chromatographic separation according to the method de- 


TABLE I 
Organic Acids of the Roots, Leaves, and Fruits of the Tomato 





Weight Organic Acids 


Part of Plant! sample | Acetic| Formic | Lactic (?)| Aconitic | Malic |Citric| Total 


Number of Milliequivalents x 107/10 g. Fresh Weight 


Roots 22.6 . 1.4 30.6 3.9| 63.8 
Leaves 14.0 ; 1,3 18.5 74.7 
Unripe fruits 3.0 : r 4.5 153.6 


99.8 
81.9 
.4| 109.1 
0; 56.4 
82.3 
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Fully ripe 129.8 1,7 2.2 1.2 


*I From plants grown on 50 p.p.m. nitrates — fall crop 1951 
tll From plants grown on commercial beds - spring crop 1953 
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vised by Bulen, Varner and Burrell.® Essentially Moore 
and Stein’s’ method was used for the determination of the 
free amino acids. 

TABLE I 


Effects of Nitrogenous, Phosphorus, and Potassium Salts on the Organic Acids of 
. Vine-Ripened Tomato Fruits 





Organic Acids 
Fruit | al rene | 
p.p.m. Part | Acetic | Formic | Lactic (?)} Aconitic| Malic | Citric | Total* 


NH.’ NOs K~ PO,™ Number of Milliequivalents x 107/10 g. Fresh Weight 


Fertilizer Treatment 











50 200; 100 | Wall; 10.5 6.2 0.6 Trace 2.0 | 20.0} 40.0 
Pulp| 2.9 3.4 0.7 0.4 10.5 | 119.8 | 138.5 


200; 100 | Wall 1,3 2.5 2.4 | 26.6} 34.9 
Pulp 2.9 3.5 9.2 | 119.3 | 140.0 


200; 100 | Wall 0.3 34.5 | 46.5 
Pulp Trace 82.5 | 96.8 


200] 100 | Wall 1.8 59.8| 73.8 
Pulp 0.7 102.4 | 114.8 


200 Wall 1.7 79.3| 89.2 
Pulp 1.3 184.7 | 197.2 


400} 200 | wall Trace 68.5] 77.5 
Pulp 169.2 | 182.3 


200} 200 | Wall 599.8 | 73.8 
Pulp 102.4 | 114.8 


100 | 400); 200 | Wall 72.9 | -82.0 
Pul 187.1 | 200.4 
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*Including unidentified acid. 


Two methods of direct infiltration of detached fruits 
were employed, vacuum infiltration and injection. The 
former was used for the study of the effects of potassium 
and phosphorus on the organic acids of unripe fruits while 
the latter was used for artificially ripened fruits. 

Pertinent results of the effects of these mineral salts 
on the organic acids of the different parts of vine-ripened, 
room -ripened and unripe fruits are shown in Tables I, II, 
Ill, IV, and V. 


TABLE II 


Effects of Directly Infiltrated Potassium and Phosphorus Salts on the Organic 
Acids of Unripe Tomato Fruits 





Weight 
of ‘Trans- : : 
Salt Fruit | Acetic | Formic| Lactic (?)| Aconitic| Malic} Citric| Total 


g. Number of Milliequivalents x 10*/10 g. Fresh Weight 


Control | 31.0 0.7 19.8 
Water 34.4 20.0 
KCl 39.0 14.4 
KH2PO, | 45.7 31.3 
NaH2 PO,; 33.0 31.3 


Injection KCl 53.8 98.5 
Sliced fruit | KeCO; 82.7 
0.1M NaHz PO, 43.7 


Injection Control 19.8 
Intact fruit | Water 21.2 
01M KCl 26.6 

(2 ml.) K2CO; 36.0 


Organic Acids 





Experimental 
Treatment 
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RESULTS AND SUMMARY 


Results of the study of the effects of fertilization and 
direct infiltration with nitrogenous, phosphorus, and potas- 
sium salts on the organic acid composition of tomato 
fruits and various plant parts were as follows: 

1. Acetic, formic, trans-aconitic, malic, citric, and, 
presumably, lactic and cis-aconitic acids are found in the 
roots, leaves, and fruits of the wilt-resistant (W. R.) 
Globe variety of tomato. 

2. The predominant organic acid components of the 
fruits, leaves, and roots differ. There is more acetic and 
trans -aconitic (?) acids and less malic and citric acids in 
the roots than in the fruits, these acids being intermediate 
in amount in the leaves. 

3. The gelatinous pulp of vine-ripened fruits has more 
organic acids than the fruit wall (outer and inner walls), as 
reported by other investigators. With the exception of 
trans -aconitic acid, there is more of the other acids 
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TABLE IV 
Effects of Injected Nitrogenous Salts on the Organic Acids of Ripened Tomatoes 





Salt 
(10 ml. of 
0.04 M) 


Weight 
of 
Fruit 
g> 


Organic Acids 





Fruit 
Part 


aie Formic | 





rans - 


ti 


Lactic (?)| Aconitic | Malic 





SE | Total 





Number of Milliequivalents x 10*/10 g. Fresh Weight 





Control } 
Water 
NaNOs 
KNO; 
Ca(NO )2 
NH,.NO,; 
NH,NOs + 


(NH4)2 So, 
(NH4)2 SO, 





147.2 


116.5 


131.0 


118.7 


189.5 


119.7 


117.4 


147.2 





Wall* 
Pulp 


Wall 
Pulp 


Wall 
Pulp 


Wall 
Pulp 


Wall 
Pulp 


Wall 
Pulp 


Wall 
Pulp 


Wall 





Pulp 
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92.5 
96.6 


45.1 
99.6 


27.4 
61.3 


20.0 
66.8 | 


90.3 
109.1 


36.3 
107.5 


31,3 
52.6 


31.5 





78.6 


99.8 
104.6 


94.5 
108.5 


34.7 
71.2 


26.9 
72.7 


62.5 
115.3 


43.8 
116.5 


38.4 
61.0 


45.8 
89.8 





*QOuter and inner wall 


citric, acetic, formic, lactic (?), and malic) in the gelati- 
nous pulp than in the fruit wall of vine-ripened tomatoes. 

4. -Previous reports that nutrition with nitrates and 
potassium causes organic acid accumulation while ammo- 
nia and phosphate depress organic acid formation in vari- 
ous plants was tested in vine-ripened fruits from plants 
grown on different levels of nitrate, ammonium, potassium, 
and phosphate. Citric acid and total organic acids are 
consistently related to effects of these ions. 

». Nitrogen, phosphorus, and potassium fertilization 
appears to be related to the role of organic acids, especi- 
ally citric acid, in the cation-anion balance of the fruit. 

6. No correlation was observed between mineral nu- 
trition and the free amino acids of the ripe fruits. The 
gelatinous pulp seems to have more free amino acids than 
the fruit wall. Most of the amino acids required in the 
culture of excised tomato root are found in the fruit. 

7. Acetic acid decreases during the development and 
ripening of the fruits while citric acid increases up to 
some stage in the ripening and finally decreases as the 
ripening progresses. 

8. Subjection of the unripe fruits cultured in water to 
low oxygen level by vacuum infiltration causes an accumu- 
lation of the volatile acids (especially acetic acid) anda 
decrease in the citrate content. These changes are mini- 
mized if the fruits are vacuum infiltrated with phosphate 
and potassium salts. 

9, Mature green fruits were injected with various 


TABLE V 


Effects of Injected Phosphorus and Potassium Salts on the Organic Acids 
of Ripened Tomato Fruits 





Weight Organic Acids 


of | Trans - h 
Fruit Acetic | Formic | Lactic (?) | Aconitic | Malic |Citric |Total 


g- Number of Milliequivalents x 10*/10 g. Fresh Weight 


116.5 2.1 1.0 0.6 4.9 | 45.1 | 54.5 
2.1 1.2 99.6 | 108.5 


1.8 1,1 47.8 | 61.5 
1.2 74.4 | 85.7 


1,2 20.0 | 26.8 
0.5 66.8 | 72.7 


0.8 36.4 | 44.5 
1,1 90.1 | 97.8 


0.6 25.5 | 31.8 
0.7 69.1 | 75.5 
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A Outer and inner walls 
B Gelatinous pulp 





nitrogen, phosphorus, and potassium salts and allowed to 
ripen artificially. In general, the injected salts cause a 
decrease in the citric and total organic acids, the effect 
being most pronounced in the nitrate infiltrated fruits. In- 
creased respiration as a result of salt accumulation and 
nitrate reduction, the role of the organic acids in maintain- 
ing the acid-base balance in the fruit, and the utilization of 
the organic acids for amino acid synthesis are possible 
explanations for the decreased acidity of the salt infiltrated 
fruits. 

10. Based on the acid analyses of fruits and roots from 
plants grown under natural condition and of fruits subjected 
to various experimental treatments, citric, acetic, and, 
presumably, malic acid are the more important metabolic 
acids in the tomato fruit. A low citric acid content is cor- 
related with a relatively higher acetic acid level. 

134 pages. $2.00. 


1, Calvin, M. and Benson, A. A. “The Path of Carbon 
in Photosynthesis,” Science, 107 (1948), p. 476. 

2, Stutz, R. E, “Carbon Dioxide Assimilation Reaction 
in Biological Systems. Role of Organic Acids in Photosyn- 
thesis,” Brookhaven Conference Report, BNL 70 (C-13), 
(1950), p. 77. 

3, Thimann, K. V. and Bonner, W.D., Jr. “Organic 
Acid Metabolism,” Annual Review Plant Physiol., 1 (1950), 
S. TR 

4, Bennet-Clark, T. A. “The Role of Organic Acids in 
Plant Metabolism,” New Phytologists, 32 (1933), pp. 37, 
128, 197. 

5. Vickery, H. B. and Pucher,G. W. “Organic Acids 
of Plants,” Ann, Rev. Biochem., 9 (1940), p. 529. 

6, Bulen, W. A., Varner, J. and Burrell, R. C. “Sepa- 
ration of Organic Acids from Plant Tissues,” Anal. Chem., 
24 (1952), p. 187. 

7. Moore, S. and Stein, W. H. “Chromatography of 
Amino Acids on Sulfonated Polystyrene Resins,” J. Biol. 
Chem.,, 192 (1951), 663. 

Abstract published by special arrangement with The 
Ohio State University. 

















ISOLATION OF MALIC DEHYDROGENASE 
FROM RAT LIVER 


(L. C. Card No. Mic 58-1705) 


Tao Huang, Ph.D. 
University of Tlinois, 1958 


Malic dehydrogenase (MDH), which catalyzes the inter- 
conversion of malate, diphosphopyridine nucleotide (DPN), 
oxaloacetate and DPNH, occurs widely in most forms of 
living tissue and plays an important role in the Krebs tri- 
carboxylic acid cycle. However, the most estensively used 
purification procedure of Straub (1) for this enzyme is 
lengthy and does not give MDH in pure form. As a princi- 
pal result of detailed studies of rat liver protein fractiona- 
tion, a simple and efficient procedure for the isolation of 
highly purified MDH has been developed. 

It may be mentioned at this point that the isolation of 
pure enzymes from liver has offered many difficulties in 
successful fractionation. Only five crystalline enzymes 
(2-6) have been recovered from mammalian liver ina 
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satisfactory state of chemical purity. It is deemed impor- 
tant to provide detailed chemical descriptions of the pure 
catalysts of the metabolically strategic organ, the liver. 

The procedure worked out by this author includes three 
basic steps. They are (1). controlled heat sensitization in 
the presence of substrate or substrate-analogs, (2). alco- 
hol fractionation, and (3). ionic strength gradient elution 
on the carboxylic ion exchange resin, IRC-50. The first 
and last steps are relatively new in their successful appli- 
cation to enzyme isolation and have been used for the first 
time in purifying malic dehydrogenase. By application of 
these three steps to the complex mixture of liver proteins, 
it is now possible to recover MDH in good yield at about 
50-60% purity. The purity of starting material was esti- 
mated to be 0.12%. 

The following specific matters have been studied during 
this investigation: 

The assay for MDH was studied, Versene was found to 
activate the MDH from rat liver, while NaCl deactivates. 

The enzyme was found to be stabilized by dicarboxylic 
acid anions during controlled heat treatment. Malic acid 
(substrate), malonic acid, fumaric acid and succinic acid 
were the dicarboxylic acids tested. The concentration of 


malate was found to be important in protecting the enzyme. 


The optimum concentration was 0.05-0.07 M for a one- 
minute heat treatment at 58° C. NaCl was found to acceler 
ate the heat denaturation of malic dehydrogenase. Crude 
MDH solutions, therefore, can be purified by a one-minute 
heat treatment at 58° C. in the presence of 0.05 M malate 
followed by dialysis against 0.03 M NaCl-0.005 M Versene. 


With this treatment, a 6 to 7-fold purification was obtained. 


Malic dehydrogenase in extracts obtained as above was 
found to be precipitated in the alcohol concentration range, 
40-55%. This step leads to a 9 to 10-fold purification. 

A systematic study of MDH behavior on the carboxylic 
resin, IRC-50, was performed, At pH 5 this enzyme was 
retained on the column even when the concentration of 
citrate buffer was increased from 0.01 M to 0.1 M. How- 
ever, the enzyme was eluted from the column as the pH 
was increased from 5 to 6 at a citrate concentration of 0.1 
M, and the resultant purity was doubled. Further study 
showed that ionic strength elution at pH 6 gave a better re- 
sult, Thus at pH 6.2, the enzyme which was adsorbed on 
the column at low ionic strength (0.01 M citrate) was suc- 
cessfully eluted at a higher ionic strength (at about 0.05 M 
citrate). This operation leads to at least 9 to 10-fold puri- 
fication. 

The above procedure which includes heat treatment, al- 
cohol fractionation and IRC-50 chromatography now pro- 
vides workable quantities of MDH from rat liver and rep- 
resents greater than a 400-fcid purification. Complete 
characterization of this rather unique enzyme awaits only 
final isolation of the crystalline homogeneous enzyme. 
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I, Immunochemical Studies on Polypeptides 


Part A Quantitative Determination of Antisera from Syn- 
thetic Polypeptides and Polypeptidyl Proteins 

Rabbit antisera prepared against synthetic polypeptides 
of leucine, lysine, phenylalanine or glutamic acid or the 
corresponding polypeptidyl heterologous (bovine) or ho- 
mologous (rabbit) albumins were studied by means of 
quantitative precipitin determinations. Polypeptidyl bovine 
albumins were shown to stimulate as good an antibody re- 
sponse as bovine albumin (200 to 300 micrograms of anti- 
Less than half of the antibodies 
against polypeptidyl bovine albumin were precipitated by 
bovine albumin, The correspondingly modified rabbit al- 
bumin precipitated up to fifty per cent of the total antibody. 
From twenty-three to about fifty per cent of the total anti- 
body required the presence of both the carrier protein and 
the added peptide for precipitation. In addition to these 
three types of antibodies the data suggest that other inter - 
mediates forms may be present. 

Absorption experiments on antiserum from Jelatain. 
myl bovine albumin with carrier protein (bovine albumin) 
or polyglutamyl rabbit albumin showed that the correspond- 
ingly modified rabbit albumin precipitated more antibody 
than that estimated to be directed solely towards the added 
polypeptide. Evidence was obtained that bovine albumin 
combined with more antibody than it precipitated, 

All the polypeptidyl bovine albumins and the unmodified 
bovine albumin precipitated the same amount of antibody 
from bovine albumin antiserum. The attachment of poly- 
peptides to bovine albumin did not interfere with antibody- 
albumin interactions. 

The attachment of polypeptide to rabbit albumin pro- 
duced a compound which was antigenic in rabbits although 
the titer of the serum was low. 

Antibodies against the synthetic polypeptides could be 
demonstrated only by precipitation with cross reacting 
proteins; there was no visible reaction with the homolo- 
gous synthetic antigen. Antisera against the synthetic 
polypeptides and polypeptidyl proteins were shown to have 
a broad range of inter-facial reactions with several puri- 
fied protein preparations. 


Part B Anaphylaxis in Guinea Pigs 
Anaphylactic shock in guinea pigs was investigated by 
passive and direct anaphylaxis, Animals sensitized with 
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polypeptidyl bovine albumin suffered fatal shock when 
challenged with the homologous antigen, and non-fatal shock 
when challenged with the corresponding polypeptides or 
polypeptidyl rabbit albumins; Animals sensitized with pol- 
ypeptides suffered shock when challenged with the homolo- 
gous antigen but suffered stronger shock when challenged 
with a protein, Synthetic polypeptides failed to protect 
against subsequent stronger shock when the animals were 
rechallenged with the albumins. 


Il, Effect of Polypeptides on Proteolysis 


Part A The Inhibition, Restoration and Enhancement of 
Proteolytic Action by Polylysine and Polyglutamic 
Acid 

Polylysine and polyglutamic acid were observed to in- 

hibit proteolytic action of pepsin and trypsin respectively 

at low ratios of peptide to enzyme. The inhibitory effects 

were reversed when the peptide to enzyme ratio was in- 

creased, At high ratios — acid enhanced the 

activity of trypsin. 


Part B_ The Proteolysis of Insulin, Protamine Insulin and 
Polylysine Insulin 

The effect of proteolytic enzymes on insulin, protamine 
insulin and polylysine insulin were investigated, Chymo- 
trypsin, erepsin, rat blood serum, and rat liver homoge- 
nates had no proteolytic action on polylysine or protamine 
insulin. Polylysine insulin was rapidly hydrolyzed by 
trypsin while protamine insulin was resistant. Pancreas 
extract hydrolyzed insulin very rapidly, polylysine insulin 
more slowly and protamine insulin was most resistant to 
hydrolysis. 102 pages. $2.00. Mic 58-4865 


SOME FACTORS AFFECTING THE BEHAVIOR 
OF PARAKERATOSIS OF SWINE 
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The University of Wisconsin, 1958 


Professor Robert H. Grummer 
Professor William G. Hoekstra 


Supervisors: 


In the spring and summer of 1954 a skin dermatitis of 
swine, which was diagnosed parakeratosis, became a prob- 
lem in the swine herds at the University of Wisconsin and 
throughout the midwest. A description of the symptoms of 
parakeratosis is given. 

This disease was produced experimentally by feeding 
pigs a ration containing large amounts of calcium. When 
the dietary calcium was 0.8%, increasing the dietary phos- 
phorus from 0.5% to 0.7% did not significantly increase 
weight gains but did decrease the severity of the skin le- 
sions of this disease. Increasing the dietary calcium from 
0.5% to 1.2% greatly decreased weight gains and increased 
the incidence and severity of the skin lesions. One out of 
six pigs fed 0.5% dietary calcium developed a definite case 
of- parakeratosis. 

Increasing the dietary calcium from 0.5% to 1.2% sig- 
nificantly decreased the zinc content of the liver, kidney, 
bone and hair but did not significantly change the zinc 





content of the plasma, intestine and skin. When supple- 
mental zinc was fed, increasing the dietary calcium also 
decreased the zinc content of the liver and kidney. 

Under acid conditions which were comparable to those 
of the intestinal tract of the pig, the in vitro precipitation 
of calcium phosphates removed almost all of the zinc from 
solution. The effect of the calcium:phosphorus ratio and 
the pH of the solution on the in vitro removal of zinc from 
solution by the precipitation of calcium phosphates was 
also shown. 

The feeding of 50 ppm of supplemental zinc did not pre- 
vent the appearance of this disease but the feeding of 100 
ppm or more of supplemental zinc did prevent, cure or 
alleviate parakeratosis. This level of zinc (100 ppm) 
caused significant increases in the zinc content of the 
plasma, liver, kidney, pancreas and bone but no significant 
changes in the zinc content of the skin, erythrocytes and 
intestine were observed. When 1000 ppm of supplemental 
zinc were fed the pigs, the zinc content content of the skin, 
where the major lesions of this disease appear, was not 
significantly changed, Lactic dehydrogenase, which is a 
zinc containing enzyme, was not significantly changed in 
pigs with severe cases of parakeratosis. 

There were no toxic symptoms observed in pigs fed 
1000 ppm of supplemental zinc. This indicated that there 
is a safety margin in the feeding of zinc to pigs. 

Under the experimental conditions used, the feeding of 
supplemental zinc gave the best protection against para- 
keratosis. The feeding of 50 ppm of lead or cadmium did 
not produce any beneficial effect in curing parakeratosis. 
Also, zinc must be fed continuously in order to prevent the 
appearance of parakeratosis. 

Method of feeding greatly affected the susceptibility of 
the pig to parakeratosis. Neither wetting the feed, nor 
hand-feeding alone gave much protection against parakera- 
tosis. However, hand-feeding the wet ration gave a marked 
protection against parakeratosis, while self-feeding (ad 
libitum -feeding) the dry ration was the most detrimental. 
When supplemental zinc was fed, the method of feeding had 
no effect in increasing weight gains or producing parakera- 
tosis. 125 pages. $2.00. 
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The aim of these experiments was to determine if 
deoxyribose comes from a common pool, and if ribose 
compounds are the precursors of deoxyribose compounds, 
E. coli, strain B, was grown on.a mineral media con- 
taining glucose-1-C** as sole carbon source, At the end 


of the logarithmic phase of growth, the cells were har- 
vested and washed. DNA was obtained by the Schmidt- 


“Thanhauser technique and hydrolysed to its nucleosides by 


DNAase and calf intestinal phosphatase. The nucleosides 
were separated on Dowex-1l-formate, purified by paper 
chromatography, and obtained in 5 to 10 micromole 
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amounts. In order to determine the specific activity of the 
deoxyribose moiety only, each nucleoside was incubated 
with a free pyrimidine base and an aqueous extract of E. 
coli strain W,. that contains an active nucleoside phos- 
phorylase. Thus, for example, thymidine, when incubated 
with uracil and enzyme extract, was converted in 50 per- 
cent yield to deoxyuridine. This latter compound contained 
isotope in its deoxyribose moiety only. The new nucleo- 
sides thus obtained were purified by paper chromatography 
and then counted, The deoxyribose moiety of each of the 

4 nucleosides from E. coli DNA had the same specific ac- 
tivity, namely 20 to 30 percent of that of the exogenous glu- 
cose, This indicated that all deoxyribose was derived from 
a common pool, and that most of the C-1 of glucose had 
been lost, presumably via the shunt pathway. 

In another experiment, E, coli strain B was infected 
with T6r’ in the presence of glucose-1-C**. DNA, ob- 
tained from the phage libereated by cell lysis, was de- 
graded to nucleosides and the specific activity of the de- 
oxyribose of each determined, Each deoxyribose moiety 
had the same specific activity, namely 45 to 55 percent of 
that of the exogenous glucose, This indicated that in the 
infected cell all deoxyribose is derived from a common 
pool and that the Embden Meyerhof pathway is used to a 
greater extent for deoxyribose synthesis than in the unin- 
fected cell. In the course of isolating the deoxynucleosides 
from phage DNA, a new compound, 5-hydroxymethyl-(O- 
diglucosyl-)cytosine deoxyriboside, was isolated and char- 
acterized, 

In a third set of experiments, the acid-soluble fraction 
was isolated from T6r_ -infected E. coli, and the specific 
activity of the ribose of the adenine nucleotides deter - 
mined, (Infection had occurred in media containing 
glucose-1-C**.) After correction for contributions to the 
acid-soluble fraction by RNA of the infected cell, the spe- 
cific activity of this acid soluble ribose was found to be 
close to that of the deoxyribose of the DNA. However, 
certain experimental difficulties discussed in the thesis 
prevent this data from being interpreted to mean that ri- 
bose compounds are precursors of deoxyribose compounds 
in this system, | 

In a fourth set of experiments, E. coli strain 15, -y - 
was grown on glucose-1-C**, The ribose of each of the 4 
ribosides of RNA and the deoxyribose of each of the 4 
deoxyribosides of DNA had a specific activity of 30 to 36 
percent of that of the exogenous glucose. Thus in this or- 
ganism, ribose of RNA and deoxyribose of DNA each come 
from a common pool, The data lend support to the hy- 
pothesis that ribose may be the deoxyribose precursor. 

142 pages. $2.00. 
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The synthesis and availability of P* labeled Trolene 
made it possible to explore the fate of this systemic in- 
secticide in the madera cockroach, Leucophea maderae 
(F.), and white mouse, Mus musculus. 

In this study, the following determinations were made: 
(a) synthesis of P™ labeled Trolene, its identity and purity 
by chromatographic and infra-red spectro analysis; 

(b) penetration, excretion, and distribution of the labeled 
insecticide in a cockroach following topical application; 
and (c) distribution and excretion of the labeled insecti- 
cide in the white mouse after oral administration. 

Several techniques were utilized to prepare P™ labeled 
O,O-dimethyl O-(2,4,5-trichlorophenyl) thionophosphate 
(Trolene) from irradiated elemental phosphorus and irra- 
diated phosphorus trichloride. 

Rates of penetration were determined by radiometric 
analyses of external rinses at various time intervals after 
topical applications. 

Distribution of the labeled insecticide or its P* labeled 
moeities in the blood and fat of cockroaches were deter- 
mined by biopsies at selected time intervals. The rate of 
excretion was investigated by radiometric analyses of fecal 
pellets collected and extracted periodically. 

Fecal extracts were subjected to bromine treatment to 
enhance the inhibiting properties of the insecticide and/or 
metabolite(s). 

The foregut, midgut, and hindgut were removed eight 
hours after treatment. 

Homogenates and Skelly Solve B extracts were prepared 
and analyzed by radiometric methods, 

Distribution of the labeled insecticide or its P* labeled 
moéeities in the tissues of white mice were determined by 
sacrificing the animals at preselected time intervals. The 
concentration in the blood, urine, and feces was periodi- 
cally determined and analyzed radiometrically. 

Maximum specific activity is obtained when elemental 
red phosphorus is chlorinated at higher temperatures with- 
out the presences of phosphorus trichloride solvent. Pos- 
sible radiological hazards can be kept at a minimum by 
performing the sulfuration of PCl; in the presence of car- 
bon disulfide and anhydrous aluminum chloride, Methyla- 
tion is accomplished readily at low temperatures with 
sodium methylate. Isolation of the O,O-dimethylchloro- 
thionophosphate can be made utilizing the separatory fun- 
nels for low activities and the continuous extractor for 
higher activities. The final product is prepared by react- 
ing the chloro compound with potassium trichlorophenate 
and the isolated compound crystallized from Skelly Solve B. 
Chromatographic and infra-red spectro analysis indicated 
that the labeled compound is identical to that prepared by 
unequivocal methods. 

The labeled Trolene has been found to leave the stom- 
ach rapidly. After 12 hours, only 7.9 percent of the orally 
administered dose remained in the stomach. Chloroform 
extracts indicated that after six hours the phosphorus 
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moeity progressively decreases in becoming chloroform ° 
soluble. 

The quantity of radioactive material in the cecum pro- 
gressively decreased in the first nine hours, whereupon it 
then began to increase slightly in the following 15 hours. 

The liver and kidney showed a relatively constant level 
of radioactivity in relation to the other tissues. Chloro- 
form extracts of the liver and kidney were similarly low. 

The distribution pattern of labeled Trolene and/or its 
metabolite(s) in the blood or orally treated mice reached a 
peak after six hours. In contrast to this, the blood of the 
topically treated cockroaches reached a peak in 26 hours. 

The peak of excretion in the cockroach and the mouse 
was 72 hours and 24 hours respectively after treatment. 
No cholinesterase inhibitors were detected in the chloro- 
form extracts of the cockroach excreta. The hindgut of 
the cockroach eight hours after a topical treatment con- 
tained more labeled compound(s) than the midgut and fore- 
gut. The Skelly Solve extracts of these tissues showed 
only the midgut to contain a phosphorus moeity that was 
organo soluble. 87 pages. $2.00. 


THE INTERACTION OF COPPER AND OTHER 
DIETARY FACTORS IN ANIMAL METABOLISM 


(L, C. Card No. Mic 58-1537) 


John Temple McCall, Ph.D. 
University of Florida, 1958 


The metabolism of any element such as copper, includ- 
ing the absorption from the intestinal tract, depends upon 


numerous factors in addition to the dietary concentration 
of that element. In the investigations reported here inter- 
actions of zinc, phosphorus, molybdenum and protein with 
copper, and with each other, have been considered in terms 
of certain phases of animal metabolism. 

Liver accumulation of copper and of radioactive copper 
(Cu®*) was used as a measure of the absorption of this 
element under conditions of varying dietary levels of. zinc, 
phosphorus, molybdenum copper and protein that provided 
opportunity for interaction within the intestinal tract prior 
to absorption, Liver accumulation of the two forms of cop- 
per also gave an indication of excretion of the copper that 
had been absorbed. | 

Rats fed diets containing 17.5 or 10 percent protein and 
2500 p.p.m. added copper were found to have an accumula- 
tion of 10 to 30 times a normal level of copper in the livers. 
Rats fed a 25 percent protein diet containing 2500 p.p.m. 
added copper had no more than a normal level of copper in 
the livers, 

There was approximately 5 times greater accumulation 
of copper in the livers of rats fed 10 or 17.5 percent pro- 
tein diets with 1000 p.p.m. added copper than was found in 
rats fed the same diets with 1000 p.p.m. zinc added. This 
effect of zinc was apparently eliminated when the diet con- 
tained 25 percent protein. 

Phosphorus levels of 0.03 and 0.40 percent or the addi- 
tion of 200 p.p.m. molybdenum to the diets of rats had no 
effect on the accumulation of copper in the livers of rats 
fed 10, 17.5 or 25 percent protein diets. 

Data obtained from the measurement of the percentage 
of an oral dose of copper-64 deposited in the livers was in 





agreement with the data obtained from the measurements 
of total copper in the livers. 

The results of this study indicate that a change in the 
dietary protein level may alter the absorption of dietary 
copper, possibly through the formation of copper -protein 
complexes in the intestine. A comparison of the total and 
radioactive copper measured in the livers indicated that 
protein, or the hydrolytic products of protein, may affect 
the excretion of absorbed copper from the liver. 

108 pages. $2.00. 
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It has been postulated that the urinary androsterone and 
epiandrosterone in man, are the metabolites of androstane- 
dione. The conversion of androstanedione to androsterone 
has been well established by administering deuterium la- 
belled androstanedione and recovering deuterium labelled 
androsterone from the urine. Androsterone is the principal 
urinary androstane derivative in man, whereas epiandros- 
terone is the main one in guinea pigs. 


Experiments were designed to show the influence of pH 
on the metabolism of androstanedione by guinea pig liver 
homogenates, in the presence of nicotinamide and DPNH 
or TPNH. Androsterone, epiandrosterone, and androstane- 
178-0l-3-one were identified as the metabolites. The me- 
tabolism of androstanedione was at a higher level in the 
presence of DPNH than with TPNH. Epiandrosterone was 
formed in larger amounts than androsterone or androstan- 
olone. In these experiments, pH 6.5 was the optimal pH 
for the formation of both androsterone and epiandrosterone 
in the presence of DPNH, and for the formation of epian- 
drosterone only, in the presence of TPNH. 

Androstenedione is supposed to be formed in the human 
body by the oxidation of testosterone and dehydroepiandro- 
sterone. Then it is thought to be reduced to saturated 
diketones, which are further reduced to hydroxyketones. 
Formation of testosterone and androsterone from andro- 
stenedione by guinea pig tissue homogenates has already 
been reported by others. 

Androstenedione was metabolized by guinea pig liver 
or kidney homogenates. Testosterone was the identified 
metabolite. Reduced forms of pyridine nucleotides raised 
the level of metabolism considerably. TPNH was more 
effective than DPNH. Addition of nicotinamide to the incu- 
bation mixtures did not affect the results at all. Testos- 
terone formation by liver homogenates was the highest at 
pH 6.0, in the presence of DPNH, while it was more or 
less the same in the pH range 5.5-6.5, in the presence of 
TPNH. Anaerobic conditions were more favorable for the 
production of testosterone than the aerobic conditions. 

Isocitrate and ATP were effective additives while 
MgClz, glucose, and fumarate were ineffective in raising 
the level of metabolism both in the liver and kidney ex- 
periments. ATP requirements of kidney were about thrice 
those of liver. In most of the androstenedione experiments, 
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there was some evidence for the formation of epiandro- 
sterone and a substituted unsaturated 3,17-diketone in 
trace amounts as additional metabolites. 

The steroidal compounds were isolated by the tech- 
niques of paper and alumina column chromatography, and 
were identified by the techniques of paper chromatography, 
infra-red spectrophotometry, and melting point determina- 
tions. They were assayed spectrophotometrically, and 
also by a modification of the Zimmermann color reaction 
for 17-ketosteroids. 97 pages. $2.00. Mic 58-4866 


STUDIES ON THE CHEMICAL NATURE 
OF A TOXIC FACTOR WHICH CAUSES 
APLASTIC ANEMIA IN CALVES 


(L. C. Card No. Mic 58-1140) 


Thomas Akiyoshi Seto, Ph.D. 
University of Minnesota, 1957 


The consumption of trichloroethylene-extracted soy- 
bean oil meal can cause a fatal, hemorrhagic disease in 
cattle characterized as aplastic anemia. The purpose of 
this investigation was to study the chemical nature of the 
toxic factor which produces this disease. 

With the aid of a 60-day bioassay with calves, the toxic 
factor was studied with respect to stability, solubility and 
its distribution in various fractions prepared from toxic 
soybean oil meal, The development of thrombocytopenia, 
relative lymphocytosis and the occurrence of death of 
calves served as criteria for comparison of the effects of 
each preparation with known amounts of a standard of ref- 
erence, 

As it occurs in trichloroethylene-extracted soybean oil 
meal, the toxic factor has the following properties: (1) it 
is not extracted at pH 4.1 with water, acetone or 95 per 
cent ethanol; (2) it is soluble in dilute alkali or in dilute 
acid and can be precipitated therefrom at pH 4.1; (3) in 
soluble form the toxicity is not detectably decreased at pH 
1.5 at 5°C. for 24 hours or at pH 11.9 at 5°C. for seven 
days; (4) leaching of toxic meal at 65-70°C. for 48 hours 
at pH 1.5 does not destroy the toxic properties, but leach- 
ing under the same conditions at pH 11.5 markedly de- 
creases the toxicity; (5) pancreatic digestion to the extent 
where 50-75 per cent of the nitrogen is solubilized at pH 
4.1 does not destroy the toxicity of either the digested or 
the undigested portions of the protein; (6) the dialyzate of 
a crude protein fraction which had been digested with pan- 
creatin yields an active, low molecular weight fraction 
with a ratio of total nitrogen to amino nitrogen of 2.98:1, 
which suggests that the toxicity is retained in a substance 
having a molecular weight in the range of those of amino 
acids or small polypeptides; and (7) partial hydrolysis 
with strong acid (approximately 6 N hydrochloric acid 
mixed with an equal amount of a soluble, pancreatic digest 
of the proteins) yields a product in which 50-60 per cent 
of the toxicity was lost. These properties, plus the fact 
that in most of the fractions the toxicity per unit of total 
nitrogen is essentially the same as the toxicity per unit of 
total nitrogen in the reference standard, suggests strongly 
that the toxic factor is associated with the protein fraction 
of the soybean oil meal. 

Chemical studies were conducted with hydrolysates of 
proteins prepared from toxic trichloroethylene -extracted 





soybean oil meal and from innocuous hexane-extracted 
soybean oil meal. Analyses by ion exchange column and 
paper chromatography did not reveal the presence of an 
abnormal ninhydrin-reacting component in, or the absence 
of a normal ninhydrin-reacting component from, the toxic 
fractions. Similar tests in which paper chromatograms 
were treated with platinic iodide failed to reveal differ - 
ences between toxic and non-toxic fractions. By the pro- 
cedures used, the toxic factor may not have been released 
from the proteins in a form in,which it reacts with ninhy- 
drin or platinic iodide or it may not contain functional 
groups which can be detected with these reagents. At the 
same time, it may be present in concentrations too low to 
permit its detection by the techniques used. 

In a search for supplementary bioassays, the toxic soy- 
bean oil meal was administered to rats, guinea pigs, the 
German cockroach (Blatella germanica L.) and incorporat- 
ed into the medium of the protozoan, Ochromonas mal- 
hanensis, No evidence was obtained that these animals 
would be suitable for a bioassay. 135 pages. $2.00. 








A STUDY OF THE NON-CAFFEINE 
NITROGENOUS COMPOUNDS OF COFFEE 
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In any product where odor and flavor are as important 
as they are in coffee nitrogen-containing compounds would 
be expected to play a major role. The three most impor- 
tant sources of nitrogen in the coffee seed or “bean” are 
caffeine, trigonelline, and protein, Caffeine has been 
thoroughly investigated, and trigonelline has recently been 
the subject of some comprehensive work. However, the 
protein fraction, although reported as representing 10-14 
percent of green coffee, has apparently never been ex- 
amined. Therefore, this investigation was concerned pri- 
marily with the protein fraction of the coffee bean. 

Approximately 3 percent of the green coffee was found 
to be present as water-soluble protein; an additional 1-2 
percent protein was extracted with dilute alkali. There 
was more alkali-soluble protein present in Santos, a 
Brazilian coffee, than there was in Colombian, a Mild 
coffee. Samples of the water-soluble protein were isolated 
from the green coffee by extracting the green bean with 
water, adding hydrochloric acid to precipitate the protein, 
then successively extracting the protein with alcohol and 
ether. These samples, after drying, contained 15.4 per- 
cent nitrogen. 

The isoelectric point of the water-soluble protein was 
determined by adding aliquots of a solution of the non- 
denatured protein to a series of buffers. A protein is least 
soluble at its isoelectric point; in the case of the coffee 
protein this was found to be at pH 4.6-4.7. Further exper- 
iments on water extracts of the green coffee indicated that 
there was no active protease present, that the breakdown 
of proteins in the extracts was probably due to bacterial 
action, and that the protein in the extract was stable for 
several days in the presence of toluene, 

To establish a basis for further study, the nitrogen 
compounds of the green and roasted coffee were divided 
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into fractions on the basis of solubility. These and subse- 
quent studies were confined to Santos coffee, It was found 
that 56 percent of the total nitrogen in the green beans was 
soluble in water; all the caffeine was water-soluble. When 
the extraction was made with 1 percent sodium hydroxide 
rather than water, 67 percent of the total nitrogen was 
present in the extract. The extracts were further frac- 
tionated by use of trichloracetic acid and phosphotungstic 
acid, The former is a protein precipitant, while the latter 
would be expected to precipitate nearly all organic nitro- 
gen compounds present except acidic and neutral amino 
acids and simple peptides. The extra nitrogen, which was 
soluble in dilute alkali but not in water, was found to be 
protein in nature, since it was precipitated by trichloro- 
acetic acid, 

Several of the fractions were hydrolyzed with hydro- 
chloric acid; in all cases, this caused a large increase in 


amino nitrogen values. This was also true with the filtrate © 


obtained after treatment of the water extract with trichlor- 
acetic acid, i. e., after proteins were removed. This in- 
dicated that, in addition to proteins, there were consider - 
able amounts of other amino acid-containing compounds 
present in the extract. 

Only 25 percent of the total nitrogen in the roasted cof- 
fee beans was soluble in water; all the caffeine was solu- 
ble. There was a negligible amount of precipitate obtained 
by treating the aqueous extract of the roasted coffee with 
trichloroacetic acid; apparently the water-soluble proteins 
of the green coffee were denatured in the roasting process. 
As with the green coffee, acid hydrolysis of the various 
fractions caused marked increases in amino nitrogen val- 
ues. However, less of these intermediate products, solu- 
ble in trichloracetic acid solution but insoluble in phospho- 
tungstic acid solution, were found in the roasted coffee 
extract than in the corresponding green coffee extract. 

An alkaline extract of the roasted beans was found to 
contain 39 percent of the total nitrogen. The nitrogen com- 
pounds which were soluble in alkali but not in water were 
mainly protein, In all the extracts of both green and 
roasted coffee, phosphotungstic acid precipitated nearly 
all the nitrogen present; the small amount not precipitated 
was accounted for as free amino nitrogen. 

Since there were apparently large amounts of com- 
bined amino acids present in the coffee bean, further stud- 
ies were made on this phase of the problem. Largely by 
means of paper chromatography, 13 amino acids were 
identified in an acid hydrolysate of green coffee: alanine, 
arginine, aspartic acid, glutamic acid, glycine, histidine, 
leucine, lysine, phenylalanine, serine, threonine, tyrosine, 
and valine; tryptophan was present in the coffee before 
hydrolysis. Nine of these amino acids were determined 
quantitatively by use of ion exchange chromatography. 

This method was applied to the acid hydrolysates prepared 
from green coffee, roasted coffee, and water extracts of 
both green and roasted coffee. The basic nitrogen of each 
hydrolysate was determined by treatment with phospho- 
tungstic acid. In each instance, the nine amino acids re- 
ported accounted for approximately 81 percent of the non- 
basic nitrogen present in the hydrolysate. The amounts of 
these amino acids in the various hydrolysates, calculated 
as milligrams of nitrogen per gram of the dry green or 
roasted coffee bean are summarized in Table I. 

These results indicate that in relation to the other 
amino acids there was a definitely higher proportion of 
aspartic acid, glutamic acid, and glycine in the extract of 


Table I. Amino Acid Content of Coffee Hydrolysates— 








Amino Acid 


Mg. Nitrogen per Gram of Dry Bean 





Green 
Bean 


Water 
Extract 


Roasted 
Bean 


Water 
Extract 





Aspartic acid ,, 
Glutamic acid ,, 


Glycine 
Leucine 


Phenylalanine ., 





0.745 


1,350. 


2.320 
1,230 
1.430 
0.525 
0,425 
0.270 
0.620 


8.915 





0.365 
0.702 
1,180 
0.590 
0.692 
0.260 
0.220 
0.138 
0.282 


4.429 





0.720 
1,205 
2.000 
1,090 
1.265 
0.460 
0,360 
0.225 
0.560 


7.885 





0.030 
0.142 
0.268 
0.182 
0.097 
0.022 


0.028 
0.769 








the roasted coffee than there was in the roasted bean itself; 
the relative amount of leucine was about the same, while 
alanine, phenylalanine, and valine were distinctly less in 
the extract. No serine or threonine was found in the 
roasted coffee extract. The relative amounts of each of 
the amino acids in the green bean and the roasted bean 
were found to be comparable. 

In the course of investigations involving the hydrolysis 
of the coffee proteins, it was noted that existing methods 
of protein hydrolysis are unsatisfactory in several respects. 
Since cation exchange resins were known to catalyze other 
hydrolytic reactions, it was believed that they might also 
catalyze protein hydrolysis. In preliminary experiments 
with casein, it was found that by merely mixing the protein 
with a cation exchange resin and an excess of water, then 
heating, it was possible to secure considerable hydrolysis 
of casein, The resin used was the hydrogen form of Dowex 
00, a nuclear sulfonated resin. 

Subsequently, two hydrolysates of the water-soluble 
coffee protein were prepared: a resin hydrolysate and a 
6 N hydrochloric acid hydrolysate. These were analyzed 
by use of the ion exchange column in order to determine 
the relative amounts of the different amino acids in the 
two hydrolysates. Results of these analyses are reported 
in Table I, | 

All the amino acids determined were found to be 


Table Il. Analysis of Coffee Protein Hydrolysates 








Milligrams of Nitrogen 
HCl hydrolysate | Resin hydrolysate 


Alanine 2.86 2.74 
Aspartic acid .... 5.12 4.93 
Glutamic acid .... 8.74 1,97 
Glycine 4.93 4.38 
Leucine 5.58 5.44 
Phenylalanine ,,.., 2.06 2.07 
1,56 1.46 
0.95 0.94 
Valine 2.97 2.39 
Basic amino acids 

and humin 15.39 14.70 
4.89 4.50 


Total recovered, 54.25 45,52 
Total in hydrol-- 














61.60 61.60 
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present in the two hydrolysates in comparable amounts 
with the exception of glutamic acid. There was much less 
of this acid in the resin hydrolysate, probably because of 
its conversion to pyrrolidone carboxylic acid. In the acid 
hydrolysates of both casein and the coffee protein, there 
was a large amount of humin formed; in contrast, the 
resin hydrolysates were clear and nearly colorless. There 
was Slightly more ammonia in the acid hydrolysate of the 
coffee protein, possibly indicating decomposition which 
did not occur with the resin. 

87 pages. $2.00. Mic 58-4867 


Abstract published by special arrangement with The 
Ohio State University. 


CHEMISTRY, INORGANIC 
THE SYNTHESIS AND ANALYTICAL 
USES OF THIAZATE 
(Publication No. 20,196) 


Herschel Gordon Frye, Ph.D. 
University of Oregon, 1957 


Adviser: D. F. Swinehart 


Previous work has indicated the plausibility of synthe- 
sizing a sulfonated or carboxylated derivative of diphenyl- 
thiocarbazone, a colorimetric analytical reagent of con- 


siderable value in the determination of trace amounts of a 
number of metals such as lead and zinc. Such a compound 
would be water soluble and would presumably possess the 
properties of diphenylthiocarbazone as well. The research 
of which this thesis is a report explored possible syntheses 
of such a compound, determined analytical properties and 
techniques involved, and furnished evidence for postulated 
structures of the dithizone-like compound obtained and its 
complexes with certain metal ions. 

Synthetic work was done with the supposition in mind 
that the final product obtained would be diphenylthiocar - 
bazone in which the rings were sulfonated in the position 
para to the hydrazino group, Elementary analysis indi- 
cates that the product obtained by the syntheses outlined 
in the thesis was not diphenyl(p-sulfonic acid)thiocarba- 
zide, but was in fact a sulfonated derivative of a known 
intermediate in the dithizone synthesis called the phenyl- 
hydrazine salt of B-phenyldithiocarbazic acid. The com- 
pound obtained, therefore, has been called the phenyl(am - 
monium p-sulfonate) hydrazine salt of B-phenyl(ammonium 
p-sulfonate)dithiocarbazic acid for which the brief descrip- 
tive term “thiazate” has been coined. 

Those synthetic methods described in the thesis in- 
clude a modified procedure for the preparation and purifi- 
cation of phenylhydrazinesulfonic acid, alternative proce- 
dures for the synthesis of thiazate using phenylhydrazine- 
sulfonic acid and carbon disulfide in a basic solvent such 
as liquid ammonia or pyridine, and syntheses of interme- 
diates prepared in order to check chromatographically for 
the presence or absence of disproportionation products of 
thiazate in the presence of strong base. Methods have been 





discussed for the trial synthesis of thiazate using thiophos- 
gene in place of carbon disulfide; these syntheses failed to 
yield the correct product, and, indeed, in light of the pos- 
tulated structure — which has been substantiated by ele- 
mentary analysis ~— such syntheses could not be expected 
to do so. 

During the months in which the structure of the reagent 
was thought to correspond to that of a sulfonated diphenyl- 
thiocarbazide, many attempts to detect possible dispropor - 
tionation were made. Chromatographic methods were used 
for the qualitative analysis of the products obtained when 
solutions of thiazate were treated with base, acid, or re- 
ducing agents such as hypophosphite ion. Check runs were 
Simultaneously made with specially prepared compounds 
which were the supposed products of such disproportiona- 
tion. In no case were such products, i.e. sulfanilic acid 
and phenyl(p-sulfonic acid)thiosemicarbazide, identified in 
reaction mixtures containing thiazate. This was accepted 
as evidence that such disproportionation does not occur and 
therefore the product obtained by the treatment of thiazate 
with base is not merely a sulfonated diphenylthiocarbazone, 
but is an entirely different compound — probably acting as 
an ion — which forms colored complexes with certain 
metal ions in aqueous solution. 

A number of absorption spectra were determined using 
solutions of thiazate of the order of 1 x 10 * formal which 
were protected from oxidation by dissolved atmospheric 
oxygen by the addition of a reducing agent such as sodium 
bisulfite; concentration range of the bisulfite ion was 
1x10 °*to1x410 * molar. These protected solutions 
showed improved stability over those prepared in water or 
in solvents such as methanol. Solutions of many metal ions 
gave colors with thiazate, usually at high pH; copper II 
was an exception, yielded a colored complex at pH 4.5. 
From the absorption spectra thus determined molar ex- 
tinction coefficients for the colored complexes of thiazate 
with cobalt II, copper I, gold III, lead II, manganese II, 
mercury II, platinum IV, silver I, and zinc II were calcu- 
lated; these were found to be of the order of 1 x 10*. 
Special emphasis was given the zinc ion-thiazate complex 
because few good colorimetric methods exist for the de- 
termination of trace amounts of zinc ion in aqueous solu- 
tion. The instability constant for this complex was deter- 
mined to be 7 x 10 ” at room temperature. 

Continuous variation plots were made in the cases of 
cobalt II, copper II, platinum IV, and zinc ions in which the 
ratio of metal to thiazate was found to be one to two, one 
to one, one to four, and one to two respectively. On the 
basis of these plots and the postulated structure of thiazate 
it was indicated that thiazate acted as a bidentate in the 
cases of cobalt II, copper I, and zinc ions, chelation occur - 
ring between the mercapto sulfur atom and the alpha nitro- 
gen atom forming a five-membered ring in the order 
nitrogen-nitrogen-carbon-sulfur-metal. Both the sulfur 
atom and the nitrogen atom presumably lost a hydrogen 
ion in the strongly basic medium used in most cases. With 
platinum IV the thiazate molecule evidently acted entirely 
as a monodentate or else two molecules of thiazate acted 
as monodentates and two more molecules acted as biden- 
tates. In the former case, two water molecules were sup- 
posed to occupy the remaining two coordination positions. 
Use of two water molecules was also supposed in the case 
of the copper II complex which should be planar, 

Some other possible uses of thiazate were also briefly 
investigated. The most promising of these efforts made 
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use of thiazate spot test paper for the qualitative deter- 
mination of metal ions; results were in general good, 
Thiazate paper was easily prepared by soaking a good 
grade of filter paver in a methanolic solution of thiazate, 
allowing the solvent to evaporate, and preserving the dried 
paper in a box. Such paper is usable for several months. 

It was concluded that thiazate shows promise as an 
analytical reagent and should be particularly applicable in 
the analysis of metals containing zinc or the coinage met- 
als. The most valuable application should be in the deter- 
mination of traces of zinc since few colorimetric reagents 
exist for this ion; the molar extinction coefficient is suf- 
ficiently high to make such a method feasible. 

110 pages. $2.00. Mic 58-4868 


LUMINESCENT AND SCINTILLATION 
PROPERTIES OF COMPLEXES 


(Publication No. 22,607) 


Roy Victor Harrington, Ph.D. 
University of Colorado, 1956 


Supervisor: Associate Professor Raymond N, Keller 


An investigation of a number of the representative 
types of complexes has been conducted with respect to 
their photo-luminescence, gamma-luminescence and scin- 
tillation properties. The compounds examined may be di- 
vided into four groups: beta-diketones, salicylates, an- 
thranilates and miscellaneous compounds. 


CH; -CO-CH2 -CO-CHs 


Magnesium 
Scandium 
Thorium 


Acetylacetone (AA) 





Aluminum 
Beryllium 
Gallium 


2-Furoylperfluorobutyrylmethane (FPM) 


a - i. 
ns on tata -CO-(C3F7) 





Aluminum 
Beryllium 


Isovalerylacetone (IVA) CHs -CO-CHz2 -CO-CHz2 -CH-(CHs)2 





Aluminum 
Beryllium 


2-Thenoyltrifluoroacetone (TTA) HC - CH 


. & 
Aluminum HC C-CO-CH2-CO-CH; 
Beryllium Ww 
Lanthanum 





2-Thenoylperfluorobutyrylmethane (TPM) He - CH 

ll 
Aluminum HC CH-CH-CH;-CO-(C;3F,) 
Beryllium \s’ 





Among the beta-diketones the preceding derivatives 
were prepared. 

An examination of these chelates show that several are 
photo-luminescent. The ultra-violet excited spectra of 
these were taken and are described in the following table. 
The abbreviations used in the column headings are those 
indicated in parentheses in the list of compounds above. 
The first figure given is the emission maximum in ang- 
strom units and the second is the relative intensity of emis- 
sion as compared to beryllium dibenzoylmethane as unity. 
A dash indicates a compound having an intensity of less 
than 0.0005, the limit of our spectroscopic technique; most 
probably these compounds are non-luminescent. A blank 
space indicates that the compound was not prepared. Beta- 
diketone metal derivatives which have been prepared, but 
are not listed in the table, are not photo-luminescent. 


TABLE I 


Photo-luminescent Spectral Characteristics of 
Beta-diketone Chelates 








Indium 
Lanthanum 


Benzoylacetone (BA) 





Aluminum 
Beryllium 
Gallium 


Dibenzoylmethane (DBM) 


Aluminum 
Barium 
Beryllium 
Cadmium 
Calcium 
Cerium(IV) 
Chromium (II) 
Cobalt(II) 
Copper(II) 
Europium 
Gallium 
Indium 
Iron(III) 





B-Naphthoylbenzoylmethane (NBM) 





Aluminum 
Beryllium 
Europium 
Gallium 
Indium 


2-Furoyltrifluoroacetone (FTA) 





Aluminum 
- Beryllium 


Zirconium 


CeHs-CO-CH2 -CO-CHs 


Indium 
Magnesium 


Scandium 


CsH; -CO-CH2 -CO-C.H; 


Lanthanum 
Lead(II) 
Lithium 
Magnesium 
Manganese (II) 
Palladium (II) 
Praseodymium | 
Samarium 
Scandium 
Tin(II) 
Tin(IV) 
Uranium (VI) 
Yttrium 
Zirconium 


CO.co-cx -CO-CeHs 


Lanthanum 
Magnesium 
Praseodymium 
Scandium — 


HC - CH 


. .% 
HC C-CO-CH2-CO-CFs 
\of 


Metal AA BA 


Be - 4100 
0.55 


Al ~ 





Ga 


Mg 


In 


Sc 


Eu 


Sm 





DBM 


4320 
1.00 


4400 
172 


4430 
.012 


4550 
0.39 


9830 
.038 


6000 
0.29 


6200 
6500 


NBM FTA FPM TTA TPM IVA 





4750 4350 
0.11 .064 


4600 4400 
0.04 .001 


- 4550 
.070 


- 4300 
.044 


4600 
0.02 


4720 
.025 


4700 
.001 


4720 
.031 


6200 


4560 - 
.022 


- 4350 
.012 


A correlation is noted between the emission maximum 
in the dibenzoylmethane series and the ionic rad‘us of the 
metal ion. As the ionic radius increases the emission 
maximum shifts to longer wave lengths. The same corre- 
lation does not exist in the B-naphthoylbenzoylmethane 
series, in which the spectra are quite similar, With the 
exception of the europium derivative each gives a broad, 
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double banded spectrum, as does the chelating agent itself. 
The relative intensities of the beryllium and aluminum 
chelates reach a maximum in the symmetric dibenzoyl- 
methane derivatives and drop off as the phenyl groups are 
replaced with methyl, naphthyl, thienyl, furyl, isobutyl, 
perfluoropi spyl, or trifluoromethyl groups. A conjugated 
system seems necessary for luminescence. 

The europium and samarium beta-diketones give photo- 
luminescent spectra which are entirely different from the 
spectra of the other metal derivatives. In these chelates, 
the spectra arise from the protected 4f configuration of the 
rare earth, and only the relative efficiency of photo- 
luminescence is affected as the ligand is altered. 

The only compounds which show scintillation activity 
are beryllium benzoylacetone and beryllium dibenzoyl- 
methane, The latter chelate is a much better scintillator 
than the former. The scintillation activity of both of these 
chelates was completely quenched in the solutions in which 
they were tested. 

Dibenzoylmethane, benzoylacetone, beryllium ions, or 
pure beryllium simple salts do not photo-luminesce or 
scintillate. The beryllium chelates of benzoylacetone and 
dibenzoylacetone do scintillate and photo-luminesce., 

A series of salicylic acid metal derivatives were pre- 
pared, Salicylic acid is a luminescent compound and a 
scintillator. The derivatives of barium, sodium, potassium 
and ammonium ions were found to be good scintillators 
while the chromium(III), copper(II), silver and cobalt(II) 
derivatives were non-scintillators. Beryllium salicylate 
was intermediate in its scintillation activity. The quench- 
ing of the scintillation activity of salicylic acid in certain 
of its derivatives seems to be associated with the salt 
forming tendency of the metal ion which can be expressed 
in terms of electronegativity. 

While solution in water quenches the scintillation ac- 
tivity of salicylic acid and its salts, solution in alcohol 
quenches the activity of salicylic acid only, not that of the 
scintillating salts. 

Among the metal derivatives of another scintillator, 
anthranilic acid, only the ammonium salt is a scintillator. 

The miscellaneous compounds examined consisted of 
about fifteen complexing agents and sixty complexes. Sev- 
eral were photo-luminescent but none was a scintillator. 

142 pages. $2.00. Mic 58-4869 


ETHERATES OF LITHIUM BOROHYDRIDE 
WITH DIMETHYL ETHER, DIETHYL 
ETHER AND TETRAHYDROFURAN 


(Publication No, 25,128) 


Thaddeus Leonard Kolski, Ph.D. 
St. Louis University, 1957 


In view of the increasingly wide usage of lithium boro- 
hydride as a reducing agent in various applications, it 
seemed of importance to investigate the interactions of 
lithium borohydride with ethers, which heretofore have 
been the most commonly employed solvents for this sub- 
stance. To this end, phase studies of binary systems of 
lithium borohydride with dimethyl ether, diethyl ether and 
tetrahydrofuran were made, 

Pressure -composition isotherms at 20.0°, 0.0°, -45.2°, 





-63.5° and -78.6° for the lithium borohydride -dimethy] 
ether system, at 25.0°, 0.0°, -35.3°, -45.2° and -63.5° for 
the lithium borohydride-diethyl ether system, and at 35.0°, 
0.0° and -22.9° for the lithium borohydride -tetrahydrofuran 
system demonstrate the existence of three solid dimethyl 
etherates of lithium borohydride, LiBH,.2(CH;)20, LiBH,. 
(CHs)20 and (LiBH,)2.(CH3)20; two solid diethyl etherates 
of lithium borohydride, LiBH,.(C2H;)20 and (LiBH,)2. 
(C,H,),0; and a solid tetrahydrofuranate of lithium borohy- 
dride, LiBH,.(CH,),O. In addition, evidence is presented 
which indicates the existence of a liquid bis(tetrahydrofur- 
anate) of lithium borohydride, LiBH,.2(CH,),O. 

The thermodynamic stabilities of the solid etherates of 
lithium borohydride with dimethyl ether, diethyl ether and 
tetrahydrofuran have been determined in terms of the dis- 
sociation pressures and the heats, free energies and en- 
tropies of dissociation at 25.0°. The relative stabilities of 
the etherates are determined by the base strengths of the 
respective ethers. The importance of steric effects is 
shown by the pronounced difference in the stabilities of 
lithium borohydride diethyl etherate and lithium borohy- 
dride tetrahydrofuranate and by the formation of three di- 
methyl etherates of lithium borohydride but only two diethyl 
etherates., 

The standard heats and free energies of formation and 
absolute entropies at 25.0° of the three diemthyl etherates 
and the two diethyl etherates of lithium borohydride have 
been calculated. 

Heats of solution of lithium borohydride and its diethyl 
etherates in diethyl ether at 25° and of lithium borohydride 
and its tetrahydrofuranate in tetrahydrofuran at 25° have 
been measured calorimetrically. 

Solubilities of lithium borohydride in diethyl ether at 
0.0°, 15.0° and 25.0° and in tetrahydrofuran at -22.9°, 0.0°, 
25.0° and 35.0° have been determined. 

The state of aggregation of the solute in lithium 
borohydride -diethyl ether solutions at room temperature 
is about 2 to 3 times its formula weight, as evidenced by 
the extent of positive deviations from Raoult’s law. 

Marked resistance of lithium borohydride tetrahydro- 
furanate toward hydrolysis by water as compared to lithium 
borohydride itself suggests that the first step in hydrolysis 
of lithium borohydride is the formation of a short-lived 
lithium borohydride hydrate, similar in structure to the 
etherates. 90 pages. $2.00. Mic 58-4870 


A STUDY OF THE SCINTILLATION PROPERTIES 
OF SOME METAL-ORGANIC COMPOUNDS 


(L. C. Card No. Mic 58-1231) 
Julie Van Note Parker, Ph.D. 
University of Colorado, 1957 


Supervisor: Associate Professor Raymond N, Keller 


An investigation of a number of organic salts (or com- 
plexes) has been conducted with respect to their scintilla- 
tion properties. Representative salts of the following 
acids were prepared: 
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Benzoic acid 
Salicylic acid 
m-Hydroxybenzoic acid 
p-Hydroxybenzoic acid 
o-Nitrobenzoic acid 
o-Bromobenzoic acid 
m-Bromobenzoic acid 
o-Chlorobenzoic acid 
m-Chlorobenzoic acid 
o-Toluic acid N-Methylanthranilic acid 
o-Methoxybenzoic acid 5-Chloroanthranilic acid 
o-(Carboxymethoxy) benzoic a@-Naphthoic acid 

acid 
B-Resorcylic acid 
Gentisic acid 
3-Nitrosalicylic acid 


0-Nitrosalicylic acid 
3-Methylsalicylic acid 
5-Bromosalicylic acid 
5-Chlorosalicylic acid 
3-Phenylsalicylic acid 
5-Phenylsalicylic acid 
Anthranilic acid 
m-Aminobenzoic acid 
p-Aminobenzoic acid 


B-Naphthoic acid 
1-Hydroxy-f8-naphthoic acid 
3-Hydroxy-f8-naphthoic acid 


Scintillation characteristics of these salts in naphtha- 
lene-dioxane and in water -naphthalene -dioxane solutions 
were studied. “Gross counts” were measured by feeding 
the output signals of a photo-multiplier tube into a Nuclear 
Scaler which recorded all pulses above twice the noise 
level of the tube. Either cobalt-60 or cesium-137 was 
used as the irradiation source. 

The data obtained indicate that some correlation be- 
tween chemical structure and scintillation may be made. 

It appears that introduction of metal ions into an acid which 
does not scintillate itself may or may not produce scintilla- 
tors, but if the acid itself scintillates its salts possess less 
scintillating ability. Alkali and alkaline earth salts seem 
to be more efficient scintillators than salts of other metals, 
and in general their scintillation decreases with increasing 
atomic weight of the metal, Neither benzoic acid nor its 
alkali and alkaline earth salts are scintillators. Hydroxyl 
or amino and some substituted amino groups ortho to the 
carboxyl group of benzoates stimulate scintillation activity 
of corresponding salts, whereas nitro, chloro, bromo, 
methyl, and methoxy groups in the same position do not. 
Salts of acids in which the hydroxyl is meta or para to the 
acid group of benzoic acid do not scintillate. Meta-amino- 
benzoic acid and its salts are scintillators, but para- 
aminobenzoic acid and its salts are not. Generally an hy- 
droxyl group added to the fifth position or an additional 
methyl] in the third position of salicylates which scintillate 
decreases this property but the salts still scintillate. An 
hydroxyl group substituted in the fourth position, a nitro 
group in the third or fifth position, bromo in the fifth posi- 
tion, and phenyl in the third position of salicylates elimi- 
nate scintillation activity. In the case of salts prepared 
from substituted salicylic acids the only substituent which 
improved scintillation activity was that of chlorine in the 
fifth position. Chlorine substituted para to the amino 

group of anthranilic acid and its salts decreases their 
scintillation efficiency by approximately one-half. 

It was found, as expected from previous studies of the 
effect of naphthalene, that the scintillation of lithium sa- 
licylate in dioxane solution increases with increasing 
amounts of dissolved naphthalene. An investigation of the 
effect of adding water or ethanol to the naphthalene -dioxane 
solvent mixture showed that competition exists between the 
quenching action of the water and ethanol and the improved 
scintillation activity due to the increase in solubility of the 
potential scintillator which these secondary solvents bring 
about. The effect, therefore, is dependent upon the solu- 
bility characteristics of the individual compound studied. 

83 pages. $2.00. 





THE PHOSPHORUS SULFIDES 
(L. C. Card No. Mic 58-1728) 


Anthony Ricci Pitochelli, Ph,D. 
University of Illinois, 1958 


_ All the phosphorus sulfides show an infra red spectrum 
in which both the wavelength and shape of the minima are 
characteristic for each compound, The x-ray diffraction 
patterns of the sulfides of phosphorus are also sufficiently 
characteristic to be useful for purposes of identification. 

The investigation of the effect of time, light and iodine 
catalyst on the reaction occurring between white phosphorus 
and sulfur in refluxing xylene showed that prolonged reflux- 
ing of the elements in xylene leads to the formation of 
decasulfide instead of heptasulfide, both in the presence 
and absence of light and iodine. A reaction mechanism is 
suggested in an attempt to explain this result. 

The claim that the high temperature reaction between 
trisulfide and sulfur dissolved in carbon disulfide leads to 
the formation of P2S4 and P;S,, was found to be incorrect. 
The products actually isolated were P,4S; and P,Ss. 

Also found fallacious was the claim that the product of 
reaction between phosphorus trichloride and liquid hydro- 
gen sulfide is P2Ss3. This work has demonstrated that the 
product is actually a mixture consisting essentially of P,S, 
and P,S,. | 

Solubility tests uncovered no solvent which dissolved 
sufficient amounts of the higher sulfides of phosphorus at 
room temperature to give solutions useful for the determi- 
nation of nuclear magnetic resonance spectra. 

A method developed for the rapid oxidation of the phos- 
phorus sulfides proved useful only when the sulfur content 
of a sample is being determined. The results of phosphorus 
analyses were low. 

A carbon disulfide solution of P,S; displays no optical 
activity. This constitutes negative evidence for the exist- 
ence of mirror images of this substance. 

111 pages. $2.00. 


REACTIONS OF RARE EARTHS IN ACETIC ACID 
(L. C. Card No. Mic 58-1736) 


Jacob Alif Seaton, Ph.D. 
University of Illinois, 1958 


The solution of a polymeric oxide such as neodymium 
oxide in a protonic solvent such as acetic acid may be 
regardedas a step-wise process involving rupture of Nd-O- 
Nd linkages, to form “hydroxyacetates” of varying molec- 
ular size and complexity. Intermediate oxo- and hydroxo- 
bridged aggregates could therefore be formed by solvolytic 
processes. Further reaction with acetic acid (in the pres- 
ence of acetic anhydride) could effect dehydration of such 
“hydroxyacetates,” to yield an oxo-bridged basic neody - 
mium acetate, Nd2O(OAc),-2HOAc. Such a basic acetate 
may also be obtained when either the hydrated neodymium 
hydroxide or neodymium nitrate are allowed to react with 
acetic anhydride. It is believed that previous attempts to 
prepare an “anhydrous” neodymium acetate have yielded 
only such a basic acetate. 

Neodymium oxide reacts with acetic anhydride to form 
anhydrous neodymium acetate, which differs in its x-ray 
diffraction pattern, solubility, chemical reactions, and 
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infrared absorption from the basic acetate. Long refluxing 
of the basic acetate in acetic anhydride results in conver- 
sion to the anhydrous acetate, 

Neodymium oxide -acetic acid solutions, as well as so- 
lutions of neodymium acetate in acetic acid were titrated 
conductometrically with various acids, The reactions 
which appear to take place are listed below: 


Nd2(OH)2 (OAc), + 6HC1O, —»2Nd(C10,)3 + 4HOAc + 2H20O 
Nd(OAc)s + 3HClO,—»Nd(C10.);3 + 3HOAc 


Nd2(OH)2 (OAc), + 2H2B ——» Nd2(OH)2(B)2>2HOAc +2HOAc 
Nd(OAc)s + H2B —~> Nd(OAc)(B):-HOAc + HOAc 


where B = SO,- , C20,- , HCit= (with two additional moles of 
solvated acetic acid). 


Treatment of neodymium oxide-acetic acid solutions with 
phosphoric acid yielded a material of variable composition. 
The visible and ultraviolet absorption spectra of neo- 

dymium acetate in water and in acetic acid were found to 
be similar with slightly smaller molar absorptivities in the 
acetic acid solutions. 

Neodymium acetate shows amphoteric properties in that 
its solubility in acetic acid is increased as the concentra- 
tion of potassium acetate becomes greater, Transference 
experiments suggest the existence of anionic neodymium 
species in such solutions. 

Anhydrous neodymium chloride was found to be soluble 
to the extent of 12.3 gm. per 100 gm. of anhydrous acetic 
acid, Partial solvolysis with the elimination of hydrogen 
chloride occurs when such solutions are refluxed, 

Yttrium oxide does not dissolve in, or react with, 
either anhydrous acetic acid or acetic anhydride. How- 
ever, hydrated yttrium hydroxide forms a basic acetate 


upon treatment with acetic anhydride. 122 pages. $2.00. 


AN INFRARED STUDY OF ZIRCONIUM 
TETRAMANDELATE, AND STABILITIES 
OF METAL CHELATES OF SOME a-AMINO 
ACIDS AND MANDELIC ACID 


(L. C. Card No. Mic 58-1268) 


Robert Weldon Stromatt, Ph.D. 
Kansas State College, 1958 


The increased use of zirconium in the last few years 
has led to studies of its behaviour, and means of analyzing 
for it. The insoluble complex of zirconium with mandelic 
acid has proven an excellent precipitant for quantitative 
analysis. The bonding involved in the complex has not been 
well defined, although a chelate structure seemed very 
likely. The use of infrared absorption spectra for studies 
of this sort has been limited until recently, and should 
prove very useful. It was decided to use this technique to 
study the bonding involved in the zirconium tetramandelate 
complex, 

In order to assign the type of bonds, the frequencies of 
the acid and alcohol groups in the spectrum of mandelic 
acid had to be assigned. The shifts of the frequencies as- 
sociated with the alcohol group, and the appearance of © 
characteristic ionized carboxyl group frequencies, led to 





the assignment of a chelate type of complex in which the 
zirconium -alcohol group binding is covalent, and the 
zirconium -carboxyl group binding is essentially ionic. The 
absence of any uncoordinated alcohol groups, as shown by 
the spectrum of the complex, was taken as proof of a coor- 
dination number of eight for zirconium in this complex. 

The £-mandelate complex with zirconium was shown to 
be less stable than the d£-mandelate complex by its ina- 
bility to form a pure tetra £-mandelate, and by its spectral 
behaviour. A stable di ’-mandelate complex was formed 
which ‘appeared to be a zirconyl salt from the appearance 
of its spectrum. The instability was assumed to be due to 
steric hindrance as shown by molecular models. 

The presence of strong hydrogen bonding in the high 
ratio {-mandelate complex, and the near disappearance of 
hydrogen bonding in the low ratio complex leads one to be- 
lieve that hydrogen bonding plays an important role in the 
stability of the tetramandelate complex. This was also in- 
dicated by the inability to form a tetra benzoyl formate 
complex with zirconium, 

A trigonal prism with the two extra bonds out from two 
rectangular faces was proposed as a possible structure for 
the zirconium tetramandelate molecule, utilizing 4d° 5, 
5p’ bonding orbitals from the assignment of a coordination 
number of eight for zirconium. Hydrogen bonding is such 
that each ligand is bound to two others forming a “ring” 
around the zirconium. 

A comparison of the frequencies of the carboxyl group’s 
two absorptions in the spectra of the d £-mandelate com - 
plex, and the high ratio £-mandelate complex, led to the 
study of the carboxyl region in the spectra of some metal 
amino acid chelates with reference to their stabilities and 
type of bonding between the metal and acid group. 

It was found that a plot of the pK values of the chelates 
of a particular ligand versus the differences in wave 
lengths of the two carboxyl absorptions gave a straight 
line, from which pK values of chelate of the same ligand 
could be estimated from their carboxyl absorptions. 

The behaviour of these bands indicates a certain de- 
gree of covalency in the metal to carboxyl oxygen binding 
and the degree of covalency appears to increase as the 
stabilities of the chelates of a particular ligand. The ionic 
character of this binding was shown by the location of these 
bands in the characteristic ionized carboxyl group region 
of the spectra. 

That the use of this technique can be extended to a- 
hydroxy acids was shown by the normal order of stabilities 
indicated by carboxyl absorption differences for the metal 
chelates of mandelic acid. 94 pages. $2.00. 


A STUDY OF THE CHLOROBROMOBORANES 
AND SOME BOROXINES 


(L, C. Card No. Mic 58-1248) 
Eugene Melvin Vander Wall, Ph.D. 
University of Colorado, 1957 


Supervisor: Associate Professor Raymond N. Keller 


Several mixtures of boron trichloride and boron tri- 
bromide were prepared in different molar ratios. The 
mixtures were of three types: normal boron trichloride 
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and normal boron tribromide, normal boron trichloride 
and boron-10 tribromide, and finally, boron-10 trichloride 
and boron-10 tribromide. From the data obtained it 
seems that chlorodibromoborane, BC1Br2, gives rise to 
infrared absorption peaks at 10.47 and 10.88 microns; 
dichlorobromoborane, BC1,Br, causes infrared absorption 
peaks at 10.88 and 11.33 microns. 

Boron tribromide was added to several inorganic chlo- 
rides to determine whether the chlorobromoboranes could 
be made inthis manner. Halide exchange occurred with 
most of the chlorides while two underwent an oxidation- 
reduction reaction. The course of these reactions was 
followed by means of infrared analysis. The amount of 
reaction that occurred was very slight in some cases and 
was complete in others. The chlorides used are arranged 
in order of increasing rate of exchange as follows: 
KCI1<NH,4Cl<NaCl<FeCl2< AgCl< Cuz Cl2<CaClz<CuCle 
<Al1Cls. The amount of exchange which occurs may be due 
to the solubility of the chlorides in the boron tribromide. 

It was found that no decrease in pressure occurs when 
boron trichloride and boron tribromide are mixed. This 
seems to indicate that the chlorobromoboranes are not 
formed through a stable bridged dimer of the respective 
halides. The mechanism of the formation of the chlorobro- 
moboranes may be through a weak dimer which does not 
exist in an appreciable concentration. At low temperatures 
boron trichloride could be isolated from a mixture of boron 
trichloride and boron tribromide so it appears that the 
boron trichloride has an independent existence in the mix- 
ture. 

The rate of formation of the chlorobromoboranes in an 
equimolar mixture of boron trichloride and boron tribro- 
mide was followed by obtaining an infrared spectrum at 
regular intervals. These spectra indicate that the mixture 
reached equilibrium after approximately an hour. 

The reaction of trimethoxyboroxine, (CH;OBO);, was 
studied with respect to aluminum chloride and phosphorus 
pentachloride, These reactions were carried out first 
under reduced pressure and then in sealed tubes. The tri- 
methoxyboroxine was found to be unstable under reduced 
pressure when these reagents were added; the major prod- 
uct was trimethoxyborane, (CH;O);B. In sealed tubes the 
escape of trimethoxyborane was prevented and the major 
product was methyl chloride. Strong evidence was ob- 
tained for the formation of methoxydichloroborane, 
CH;sOBClz2. 

Triphenylboroxine, (CsH;BO);, was prepared by dehy- 
dration of phenyldihydroxyborane, (C,;,H;BClz2). The reac- 
tions of triphenylboroxine with several reagents were at- 
tempted. It was found that triphenylboroxine was relatively 
stable with respect to hydrogen chloride and cuprous chlo- 
ride. When the boroxine was treated with phosphorus 
pentachloride, aluminum chloride, and cupric chloride 
under reduced pressures or in sealed tubes, the most 
common product was benzene. Cuprous chloride also 
caused the formation of chlorobenzene. Trace amounts of 
other compounds were obtained. The infrared absorption 
spectrum of triphenylboroxine was obtained. 

Tri-o-tolylboroxine, (o-CH;C,H,BO);, was prepared 
from the o-tolyldihydroxyborane, 0o-CHs3C,H.B(OH)z. The 
boroxine was treated with aluminum chloride and cupric 
chloride in sealed tubes and a common product toluene 
was obtained, With cupric chloride, however, a consider - 
able amount of hydrogen chloride was produced along with 
a trace of boron trichloride. The infrared absorption 
spectrum of tri-o-tolylboroxine was obtained. 





Tri-o-chlorophenylboroxine, (o-C1CgH4BO)3, was ob- 
tained from the o-chlorophenyldihydroxyborane, 0-ClC,.H, - 
B(OH)2. The tri-o-chlorophenylboroxine was treated with 
aluminum chloride and cupric chloride in sealed tubes and 
the major product in both cases was chlorobenzene. The 
infrared absorption spectrum of tri-o-chlorophenylboroxine 
was obtained. 

The reaction of trichloroboroxine, (C1IBO)s, with alu- 
minum chloride to form boron trichloride, was attempted 
but proved to be unsuccessful. Similarly an effort to pro- 
duce boron tribromide from tribromoboroxine, (BrBO)s, 
and aluminum bromide was unsuccessful. Additional evi- 
dence for the existence of trichloroboroxine was obtained 
by determining that an exchange occurs between the boron 
atoms of boron-10 oxide and boron trichloride, 

127 pages. $2.00. 
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ELECT ROPHILIC -NUC LEOPHILIC 
INTERACTIONS TRANSMITTED THROUGH 
A DOUBLE BOND AND ACROSS A RING 


(L. C. Card No. Mic 58-1679) 


Joe Alfred Adamcik, Ph.D. 
University of Illinois, 1958 


When a nucleophilic group and an electrophilic group 
are connected through one or more vinyl groups, or are 
situated opposite each other in a ring of suitable size, in- 
teraction of the two groups occurs to a greater or lesser 
degree, This interaction is symbolized by writing the 
molecule as a resonance hybrid and results in the proper- 
ties of the molecule being somewhat modified from those 
that would otherwise be expected. 

Evidence of such interactions, in agreement with ultra- 
violet data of other workers, was obtained by infrared ab- 
sorption studies of a,f8-unsaturated-f8-ethylthioketones. 

Because of the interaction between the amino and car- 
bonyl groups, alkylation or protonation of a ,f-unsaturated- 
8-dialkylaminoketones might conceivably occur on nitrogen, 
carbon, or oxygen. It was found that O-alkylation occurred 
in high yield in the reaction of methyl iodide with 3-N- 
pyrrolidylcyclohex-2-en-1-one and 5,5-dimethyl-3-N- 
pyrrolidylcyclohex-2-en-1-one and 5,5-dimethyl-3-N- 
pyrrolidylcyclohex-2-en-l-one. The reactions of ethyl 
iodide and ethyl bromide with the last-mentioned base also 
resulted largely in O-alkylation. The reaction of 4-N- 
pyrrolidyl-3-penten-2-one with ethyl iodide resulted in a 
low yield of the O-ethylated compound. The crude product 
of the reaction of methyl iodide with the same base con- 
tained some O-methyl compound (based on infrared absorp- 
tion evidence) but only the N-methylated isomer could be 
isolated. An explanation of these results was presented. 

The alkoxyl group of the O-alkylated compounds could 
be displaced by secondary amines or mercaptans. For ex- 
ample, the reaction of 5,5-dimethyl-3-N-pyrrolidylcyclo- 
hex-2-en-1-one methiodide with pyrrolidine yielded N-(5', 
5'-dimethyl-3'-N-pyrrolidylcyclohex-2'-en-1'-ylidene) - 
pyrrolidinium iodide while the reaction of the same 
methiodide with ethyl mercaptan yielded N-(3'-ethylthio-5',- 


The items following each abstract are: the numbe: of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


| No postage is charged if check or money order accompanies order. 





CHEMISTRY 


1611 





o'-dimethylcyclohex-2'-en-1'-ylidene)pyrrolidinium iodide. 
The reaction serves both as a useful synthetic method and 
as a tool for establishment of the O-alkylated structure. 
Infrared and ultraviolet absorption data on compounds of 
these types were presented. 

The structures of some protonic salts of these B-keto- 
enamines were determined by comparison of their infrared 
spectra with those of the O-alkylated salts. 

The infrared spectrum (5% in carbon tetrachloride) of 
3,9-dimethyl-3,9-diazabicyclo [3. 3. 1] nonan-7-one ex- 
hibited maxima at 1715 cm. * (strong) and 1668 cm. * 
(weak). The appearance of the latter band is evidence that 
a small proportion of the compound exists in solution in 
transannularly interacted conformations. 

The possibility of the use of rotatory dispersion meas- 
urements to detect transannular nitrogen-carbonyl inter- 
action was investigated. It was found that (+)-1-(a-methyl- 
phenethyl) -1-azacyclodctan-5-one, a compound which 
exhibits transannular interaction, showed a considerable 
negative Cotton-effect superimposed on a positive plain 
curve, The Cotton-effect disappeared on protonation or 
reduction of the carbonyl group. The open-chain amino- 
ketone (+)-5-(N-ethyl-a@ -methylphenylamino) -2 -pentanone, 
which does not exhibit transannular interaction, also 
showed no Cotton-effect. These data demonstrated that 
rotatory dispersion measurements can be used to detect 
transannular nitrogen-carbonyl interaction in a suitable 
optically active compound. 139 pages. $2.00. 


THE DIELS-ALDER REACTION AS A 
POLYMERIZATION PROCESS 


(L. C. Card No. Mic 58-1193) 


Perry Albert Argabright, Ph.D. 
University of Colorado, 1957 


Supervisor: Associate Professor John S, Meek 


The reaction between a double-diene and a double- 
dienophile was studied as a possible path for the prepara- 
tion of polymers. In order to carry out such an investiga- 
tion, a number of double-dienes and double-dienophiles 
were synthesized. Since N-arylmaleimides have been 
shown to exhibit excellent dienophilic activity, bismalei- 
mides were prepared in order to serve as double- 
dienophiles. These compounds include N,N'-(4,4'-biphenyl- 
ene)-bis-maleimide and N,N'-(1,2-phenylene)-bis - 
maleimide which were found to react with hexachlorocy- 
clopentadiene to give the corresponding di-addition product 
in excellent yields. A suitable double-diene was found in 
1 ,5-di(9-anthryl)-1,4-pentadiene-3-one which reacted with 
maleic anhydride to yield a diadduct. 

A new compound, 6-(9-anthryl)-1,2,3,4-tetrachloroful- 
vene was nct suitable as a double-diene since it was found 
to add only one equivalent of maleic anhydride. This addi- 
tion was shown to involve the anthracene nucleus, leaving 
the fulvene residue intact. This inertness of the perchloro- 
fulvene portion was also shown when seven 6-para-substi- 
tuted-1,2,3,4-tetrachlorofulvenes failed to react with ex- 
cess maleic anhydride at high temperatures. Therefore, 
the perchlorofulvene residue could not be incorporated as 
part of a double-diene structure. | 





The Diels-Alder polymerizations utilized anthralazine, 
1,8-diphenyloctatetraene and 1,5-di(9-anthryl)-1,4-pénta- 
diene-3-one as the double dienes and the before mentioned 
bis -maleimides as the double-dienophiles, For the most 
part, the polymers obtained were high melting, difficultly 
soluble solids; however, some were found to dissolve in 
chloroform. Where solubility permitted, intrinsic viscosi- 
ties and bromine values were determined for the polymers. 
The product from the veaction between N,N'-(3,3'-dimethyl- 
4,4'-biphenylene)-bis-maleimide and 1,8-diphenyloctatet - 
raene was found to have a molecular weight of approxi- 
mately 1400 by boiling point elevation, whereas the prod- 
uct from the reaction between anthralazine and the same 
bis -maleimide had an approximate molecular weight of 
2900. The molecular weights of the other polymers were 
not determined due in part to insolubility and extensive 
foaming of the polymer solutions. 

Finally, the bis-maleimide structure was shown to be 
an effective cross-linking agent in the free radical poly- 
merization of vinyl acetate. 112 pages. $2.00. 


ELECTRONIC EFFECTS AND RATES IN 
THE DIELS-ALDER REACTION 


(L. C. Card No. Mic 58-1595) 


Isaac Benghiat, Ph.D. 
Polytechnic Institute of Brooklyn, 1958 


Adviser: Ernest I. Becker 


The rates of the Diels-Alder reactions of tetracyclone 
(tetraphenylcyclopentadienone) with the methyl esters of 
substituted phenylpropiolic acids were studied in order to 
gain some insight concerning the electronic factors in this 
reaction, This system was chosen because substituents in 
both diene and the dienophile could be varied systemati- 
cally. 

Electronic effects in the Diels-Alder reaction had been 
studied previously by several workers. They found that 
the reaction was accelerated by electron-releasing substi- 
tuents in the diene. 

The aims of this work included, first, the preparation 
of a series of substituted phenylpropiolic acids and their 
methyl esters; second, the measurement of the apparent 
dissociation constants of the acids; third, the determina- 
tion of the rates of reaction of the substituted esters with 
tetracyclone; and, finally, the correlation of the dissocia- 
tion constants of the acids with the reaction rates of the 
esters by means of the Hammett equation. In addition we 
wished to compare the energies and entropies of the reac- 
tion of the methyl o- and p-chlorophenylpropiolates with 
tetracyclone in order to assess the importance of the 
steric factor in this reaction. 

The substituted phenylpropiolic acids and the corre- 
sponding methyl esters were prepared essentially by pub- 
lished methods. The substituents were m-CH;, p-CHs, 
o-Cl, m-Cl, p-Cl, m-NO2, p-NOz, m-OCHs and p-OCHs. 
Apparent dissociation constants in 50 volume -percent 
ethanol were determined potentiometrically. pK, values 
were calculated using the equation 


.'* Fe-e re) : rae 
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A plot of log K/K of the dissociation constants of the m- 
and p-substituted phenylpropiolic acids against Hammett 
sigma values showed the expected linearity. The slope of 
the line was +0.69. 

The reaction raté was determined by measurement of 
‘ the volume of carbon monoxide evolved under constant 
pressure, The apparatus employed was suitable for taking 
readings at intervals of one minute. A new method, based 
on a consideration of successive fractional lives, was de- 
vised for the calculation of the final reading. The reac- 
tions were found to be second order. The slope of a Ham- 
mett plot of the logarithms of the rate constants of the re- 
actions of the esters with tetracyclone versus log K/K, 
was +1.10. The points on this Hammett plot appeared to 
exhibit a systematic curvature. This curvature may be due 
to the electronegativity of the triple bond and to the polar- 
ization of the (substituted-phenyl)-moiety. 

Specific rate constants for the reactions of the methyl 
esters of o- and p-chlorophenylpropiolic acids with tetra- 
cyclone were determined at three different temperatures 
in order to permit calculation of the energies and entropies 
of activation. Entropies of activation were -18.6 and -17.6 
e, u., respectively. 

The reactivity of the o-chloro ester is greater than 
would be expected from the value of the sigma constant of 
the corresponding acid. This enhanced reactivity is prob- 
ably due to a large polarization effect. 92 pages. $2.00. 


ABNORMAL REACTIONS OF FURFURYL 
CHLORIDE AND RELATED COMPOUNDS 


(L. C. Card No. Mic 58-754) 


Calvin James Benning, Ph.D. 
The Ohio State University, 1953 


The anomalous reaction of furfuryl chloride was first 
reported by Reichstien. The present work was instituted 
to elucidate the mechanism and to identify the products 
from the reaction of furfuryl chloride with sodium meth- 
oxide. Reichstien isolated 80 per cent 5-methyl furoic 
acid from the hydrolysis of the products from the reaction 
of furfuryl chloride with sodium cyanide. Further work” ® 
demonstrated the necessity of the hydrogen in the five po- 
sition, since 5-methyl furfuryl chloride reacted normally 
with sodium cyanide. Wilson and Kland-English* showed 
that the reaction between furfuryl chloride and sodium 
methoxide was one of second-order kinetics. Since the 
reaction may be an example of the rare abnormal displace- 
ment reaction of second order kinetics,® the reaction was 
studied. 

Furfuryl chloride was synthesized in good yields and 
reacted with sodium methoxide. The reaction products 
could not be separated either by distillation, crystalliza- 
tion at low temperatures, or by preparing Diels-Alder ad- 
ducts. The presence of two products was shown by infra- 
red absorption curves of distilled fractions, although 
complete separation was never accomplished. 

Furfuryl methyl ether was synthesized and also its re- 
duced derivative, tatrahydrofurfuryl methyl ether, identi- 
fied by analysis, infrared absorption curves, and physical 
constants. The possible presence of the abnormal acetal 
(Figure 1, III) was established by formation of its fully 
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Figure 1 


saturated derivative (Figure1,IV). This compound was 
synthesized from ¥-hydroxyvaleraldehyde. 

The following reasons indicated that the unsaturated 
parent compound (Figure 1, III) was 5-methoxy-2-methyl- 
ene-2,0-dihydrofuran. 

(1) Infrared absorption indicated double bond conjuga- 
tion; ultraviolet spectra showed absence of a furan ring. 

(2) The parent compound gave a positive iodoform test 
while 2-methylfuran and furfuryl methyl ether did not. 

(3) 5-iodo-2-methylfuran and sodium methoxide at 250 
degrees in a sealed tube yields 5-methoxy-2-methylfuran 
in trace amounts. This compound gave the DNPH (2,4 
dinitrophenylhydrazone) of methyl levulinate in the same 
aqueous dinitrophenylhydrazine solution under conditions 
in which the abnormal ether did not; therefore the abnor- 
mal ether is not 5-methoxy-2-methylfuran. 

(4) The abnormal product in anhydrous methanolic hy- 
drogen chloride solution yielded 2,5-dimethoxy -2,5-dihy- 
dro-2-methylfuran. 

(5) The abnormal ether (Figure 1, III), 2,5-dimethoxy- 
2,0-dihydro-2-methylfuran, and furfuryl methyl ether all 
give the same mixture of DNPH’s but the third compound 
reacts much slower than the other two. 

By index of refraction and infrared measurements on 
the fully reduced material, it was shown to consist of ap- 
proximately 35 per cent abnormal ether and 65 per cent 
normal ether. 63 pages. $2.00. 


1, Reichstien, T, “Uber @-Furyl-essigsaure und eine | 
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1932), pp. 2549-56. 

4. Kland-English, M., and Wilson, C. L. Private com- 
munication, 

5. Kepner, R. E., Winstein, S., and Young, W.G. “Al- 
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stitution,” J. Am. Chem. Soc., 71 (January, 1949), p. 115. 
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SYNTHESIS OF CERTAIN MEDIUM SIZE 
CARBOCYCLES. PART I. UNSATURATED 
RINGS. PART Il, ARYL-SUBSTITUTED RINGS. 


(L. C. Card No. Mic 58-1505) 


Carl John Buck, Ph.D. 
Cornell University, 1958 


Part I, Unsaturated Rings.—The synthesis of 1,6- 
cyclodecadiyne was undertaken for several reasons: (1) No 
carbocyclic diyne had previously been synthesized; (2) the 
proximity of two acetylenic groups brought face to face in 
a medium size carbocycle presents the possibility of 
transannular electronic interactions and/or (3) valency 
tautomerism to a derivative of cyclobutadiene. As a pre- 
cursor to the cyclic diyne, the cyclic acyloin, 6-hydroxy- 
7-keto-cyclodecyne, was synthesized in 0.14% yield by an 
acyloin cyclization of dimethyl 5-decynedioate under high 
dilution conditions. Because of the very low yield of the 
cyclic acyloin, the synthesis of 1,6-cyclodecadiyne was 
discontinued, The attempted synthesis of 6-cis-cyclode- 
cenyne and 1-cis-6-cis-cyclodecadiene was initiated with 
the hydrogenation of dimethyl 5-decynedioate to dimethyl 
cis -5-decenedioate (94%) and acyloin cyclization of the 
latter to 6-hydroxy-7-keto-cis-cyclodecene (58%). Bis- 
muth oxide oxidation of the cyclic olefinic acyloin afforded 
a yellow oil, from which was isolated the half acetate ester 
of the cyclic dimer of 6,7-diketo-cis-cyclodecene. The 
isolation of 6,7-diketo-cis-cyclodecene and subsequent 
conversion to the cyclic diyne and enyne was abandoned 
when Cram and Allinger reported the syntheses of these 
two carbocycles by the same synthetic pathway. 

The synthesis of dimethyl 5-decynedioate was accom- 
plished by a stepwise alkylation of acetylene with trimeth- 
ylene chlorobromide followed by a series of homologation 
reactions. Sodium acetylide was alkylated with trimethyl- 
ene chlorobromide to 5-chloro-1-pentyne (29-61% conver - 
sion), A similar alkylation of the latter afforded an in- 
separable mixture (16-30% conversion) of 1-chloro-4,9- 
decadiyne and 1,8-dichloro-4-octyne. The mixture of 
chloroacetylenes was converted to a separable (by distil- 
lation) mixture of 1-cyano-4,9-decadiyne (13-26%) and 1,8- 
dicyano-4-octyne (41-51%). The mononitrile was charac- 
terized by conversion to 5,10-undecadiynoic acid and 
hydrogenation of the latter to undecanoic acid. The dini- 
trile was converted to 5-decynedioic acid (85%) and then 
to dimethyl 5-decynedioate (92%). 

The attempted dialkylation of acetylene, in one step, 
with trimethylene chlorobromide gave only the monoalky- 
lated product, 5-chloro-1-pentyne (20%). The same chlo- 
roacetylene was obtained in much lower yield by the at- 
tempted dialkylation involving ethynylene bis-(magnesium 
bromide) and v-chloropropyl p-toluenefulfonate. None of 
the desired 1,8-dichloro-4-octyne was obtained by either 
method, 

Part II. Aryl-Substituted Rings.—The acyloin cyliza- 
tion, under high dilution conditions, of diethyl 5, 5- 
diphenylazelate afforded a 34.7% yield of 2-hydroxy -6,6- 
diphenylcyclononanone contaminated with small amounts of 





.¥ 


6 ,6-diphenylcyclononane-1,2-dione. The cyclic acyloin 
and the cyclic a-diketone were separated as pure com- 
pounds after chromatography on alumina (neutral). The 
2-hydroxy -6,6-diphenylcyclononanone was characterized 
by its analysis, infrared spectrum, qualitative test for the 
acyloin function with bismuth oxide, and conversion to 2- 
acetoxy -6,6-diphenylcyclononanone, 6,6-diphenylcyclo- 
nonane-1,2-dione, and the dioxime derivative of the latter. 
The cyclic diketone was characterized by its elemental 
analysis, infrared spectrum, and quinoxaline derivative. 

Diethyl 6, 5-diphenylazelate was synthesized by a se- 
ries of alkylations of diphenylmethane and subsequent 
homologation of the dialkylated product. Diphenylmethane 
was alkylated to 1-ethoxy-4,4-diphenylbutane (61-74% 
conversion) with v-bromopropy] ethyl ether in the pres- 
ence of potassium amide. A second alkylation converted 
the monoether to 1,7-diethoxy-4,4-diphenylheptane (57- 
77% conversion; 80-83% yield). Cleavage of the ether 
linkages using potassium iodide in 95% phosphoric acid 
gave 1,7-diiodo-4,4-diphenylheptane (77-84%) which was 
converted to 5, 6-diphenylazelonitrile in quantitative 
yield. The diiodo compound was further characterized by 
reduction (with lithium aluminum hydride) to 4,4-diphenyl- 
heptane, Ethanolysis of the dinitrile afforded the diethyl 
5, 6 -diphenylazelate (73-80%); in addition, some 6, 5- 
diphenylazelaic acid (4-6%) was always isolated. In one 
experiment, a solid product was isolated from the distilla- 
tion pot residue and tentatively characterized as 2- 
carbethoxy-5,5-diphenylcyclodctanone (7.3%). 

Several direct dialkylations of diphenylmethane were 
attempted. Alkylation with trimethylene chlorobromide 
gave only 1,1,5,5-tetraphenylpentane (26% conversion; 
73% yield). Alkylation with ethyl vV-iodobutyrate gave 
ethyl cyclopropanecarboxylate (38% conversion) and ethyl 
5, 5-diphenylvalerate (21% conversion; 42% yield), while 
alkylation with y-chlorobutyronitrile gave cyclopropyl 
cyanide (19% conversion) and a high boiling fraction which 
was not successfully characterized. None of the expected 
dialkylation products were isolated from any of these at- 
tempted syntheses. 200 pages. $2.60. 


SELENIUM DERIVATIVES OF BICYCLIC 
COMPOUNDS AS POTENTIAL CANCER 
THERAPEUTIC AGENTS 


(L. C. Card No. Mic 58-1531) 


Albert Anthony Carr, Jr., Ph.D. 
University of Florida, 1958 


1. Problem.—Since derivatives of benzimidazole and 
purine have been found to possess antitumor activity, an- 
alogs of these compounds were chosen as possible cancer 
chemotherapeutic agents. These analogs all possess a 
selenium atom in that position corresponding to the 8- 
position of the purine nucleus. 

2. Procedure.—The reaction of aromatic ortho- 
diamines with selenous acid was used to prepare these 
compounds. Thus, substituted-ortho-phenylenediamines 
in reaction with selenous acid gave a series of 2,1,3- 
benzoselenadiazole compounds, Substituted-4,5-diamino- 
pyrimidines, in a similar reaction, gave a series of sub- 
stituted-8-selenopurines. The ultraviolet-visible 
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absorption spectra of some of these compounds were 
determined and discussed, 

3. Results.—Sixty-one compounds were synthesized, 
Of these, thirty-seven are new. The following twelvé com- 
pounds were submitted to the Sloan-Kettering Institute for 
Cancer Research for testing against Sarcoma 180: 2,1,3- 
benzoselenadiazole, 4-nitro-2,1,3-benzoselenadiazole, 4- 
amino-2,1,3-benzoselenadiazole, 6-chloro-4-nitro-2,1,3- 
benzoselenadiazole, 4,6-dimethyl-2,1,3-benzoselenadiazole, 
o-methoxy -2,1,3-benzoselenadiazole, 5-chloro-2.1,3- 
benzoselenadiazole, 5-nitro-2,1,3-benzoselenadiazole, 5- 
amino-2,1,3-benzoselenadiazole, 5-methyl-2,1,3-benzose- 
lenadiazole, 6-hydroxy-8-selenopurine, and 6-amino-8- 
selenopurine. 

4. Conclusions.—None of these compounds showed any 
activity in this preliminary Sarcoma 180 screening. There 
are many forms of cancer. Agents inactive against one 
form may be active against another. For this reason, the 
compounds tested here should be tested further in other 
systems. 144 pages. $2.00. 


THE PARTIAL SYNTHESIS OF 1’, 
9-DIMETHY L-1,2-BENZANTHRACENE 


(Publication No. 24,094) 


Chappelle Cecil Cochrane, Ph.D. 
The Ohio State University, 1951 


The discovery that certain polynuclear hydrocarbons 
found in coal tar are capable of inducing cancer in animal 
tissue has opened a vast field in organic chemistry involv- 
ing the investigation and synthesis of compounds possess- 
ing carcinogenic activity. The most powerful of these 
carcinogens, 3,4-benzpyrene,’ can be regarded as a disub- 
stitution product of 1,2-benzanthracene, derivable from 1', 
9-dimethyl-1,2-benzanthracene by ring closure through the 
methyl groups.” Thus it is thought that 1',9-dimethyl-1, 
2-benzanthracene might show similar carcinogenic activity, 
and its synthesis is attempted. 

An anticipated difficulty in the proposed synthesis of 
1',9-dimethyl-1,2-benzanthracene is associated with the 
steric hindrance between the methyl groups. However, 
Newman’s synthesis of 4,5-dimethylchrysene® and his 
postulation of “isomerism of the 4,5-dimethylphenanthrene 
type” established the practicability of the synthesis of 
compounds like 1',9-dimethyl-1,2-benzanthracene. His 
success was attributed to the early introduction of the 
methyl groups, when steric resistance was not expected, 
and to a final ring closure which involved a part of the 
molecule far removed from, and not affected by, the inter- 
fering groups. This technique was attempted in the pro- 
posed synthesis of 1',9-dimethyl-1,2-benzanthracene (see 
Figs. 1, 2, and 3). 

The condensation of o-tolylacetonitrile and a-bromo- 
ethylbenzene in the presence of sodium amide to give (I) 
was effected at low temperature in about 70 per cent yield. 
Acid hydrolysis of the nitrile to the acid (II) was realized 
in yields of 97 per cent. However, only the higher melting 
racemate could be obtained through recrystallization. 

Homologation of the mixture of racemates of the acid 
(II) the Arndt-Eistert reaction proceeded smoothly to give 
76 per cent of homo acid (IIa) (IIIb). The two possible 
racemates could be isolated by manual separation after 
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crystallization. The isomeric 3-0-tolyl-4-methyl-1-tetra- 
lones (IVa) (IVb) were obtained by cyclization in practi- 
cally quantitative yield. Reaction of the cyclic ketone with 
methyl oxylate afforded the glyoxalate (Va) (Vb) in almost 
quantitative yield. 

Several routes to the keto acid (VII) were explored; 
however, Suitable yields were obtained only through alkyla- 
tion with methyl bromoacetate of the decarbonylated gly- 
oxalate, with subsequent hydrolysis and decarboxylation. 
Yields of about 60 per cent of keto acid could be attained 
in this manner. In most of these alkylation experiments, 
non-crystallizable oils were obtained, By cyclization of 
(VII), only one of the four theoretically possible racemates 
of the diketone (VIII) was obtained, and in little more than 
00 per cent yield. This is not unusual, because when there 
are stereoisomers, the racemate leading to a trans fusion 
between the 5- and 6-membered rings is unlikely to form 
because of steric factors. *”® 

An effort to reduce the glyoxalate to (X) was undertaken 
but was not completed because of difficulty involved in 
purification of materials. 

At this point the research was brought to a close, owing 
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to lack of sufficient materials for further synthetic in- 
vestigation. 41 pages. $2.00. Mic 58-4871 
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INVESTIGATIONS ON PYRROLES AND 
RELATED SUBSTANCES CONTAINING 
THE NITRILE GROUP 


(L. C. Card No. Mic 58-694) 


Thomas Harvey Curry, Ph.D. 
The Ohio State University, 1953 


Introduction.—The nitrile function in porphyrins is of 
interest because of its potential transformation into such 
groups as the carboxyl, formyl, or amino. Such porphyrins 
have never been synthesized directly from pyrroles with 
-CN as substituent although in a few cases the nitrile 
group has been introduced after the porphyrin ring system 
was extant.’ 

Substituted pyrroles, dipyrrylmethanes, and dipyrryl- 
methenes containing -CN are, however, well known. The 
reactivity of the nitrile group in these substances varies 
markedly depending on its location with respect to the 
pyrrole ring, becoming much less than normal when the 
group is attached directly to the pyrrole nucleus. In the 
dissertation previous investigations’ of this difference in 
reactivity were extended by the preparation of new nitrile 
substituted pyrroles and dipyrrylmethenes. Some of these 
were subjected to reactions such as the sulfuryl chloride 
reaction and lead tetraacetate oxidation. The resulting 
products might have been suitable for porphyrin synthesis 
as indicated in the literature for compounds without nitrile 
function. In the light of the failures experienced by other 
investigators, it was realized from the beginning that the 
synthesis of porphyrins containing -CN might not be 
achieved, Indeed no new cyano substituted porphyrin 
could be prepared from the starting materials chosen for 
the research. 


Improved preparation of 2-methyl-4-cyanomethyl pyrrole, 
Fig. V, and its use in the preparation of new substances 
containing the -CN group. 

Benary’s procedure’ for the preparation of this pyrrole 
gave poor yields, and it was, therefore, reinvestigated 
thoroughly. Modifications of the preparation of the starting 
material, 8-aminocrotonic acid ethyl ester, and of other 
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Figure. I, X = Cl, Figure II, X = -CN 


intermediate compounds in Benary’s synthesis were 
worked out; these gave good yields. Finally a better prep- 
aration of the desired 2-methyl-4-cyanomethyl pyrrole it- 
self was developed. 

In a modification of the method of Duisberg* B-amino- 
crotonic acid ethyl ester was prepared by mixing ethyl- 
acetoacetate and concentrated aqueous ammonium hydrox- 
ide, leaving this mixture in the refrigerator for 24 hours, 
and filtering off the crystals of the ester. This product, 
after vacuum distillation, was reacted with a,f8-dichloro- 
ethyl ether without ammonium hydroxide, as required in 
Benary’s procedure. As much as 70 g. of 2,6-dimethyl-4- 
chloromethyl-1,4-dihydro-3,5-dicarbethoxy pyridine, 

Fig. I, was produced in one batch by this procedure, as 
compared with 3 g. per run reported in the literature on 
the subject.” 

The reaction time for the subsequent exchange of the 
chlorine atom for -CN in this pyridine derivative was de- 
creased from 5 hours to 30 minutes and gave only 2,6- 
dimethyl-4-cyanomethyl-1,4-dihydro-3,5-dicarbethoxy 
pyridine, Fig. II, as compared with the mixture of this ni- 
trile substituted pyridine and 2-methyl-4-cyanomethyl-5- 
carbethoxy pyrrole, Fig. III, obtained by Benary. 
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Benary converted this crude mixture directly into 2- 
methyl-4-cyanomethyl-5-carboxylic acid pyrrole, Fig. IV. 
Details of the experimental technique to obtain this acid 
were not reported, and it was necessary to redetermine 
the conditions of ring contraction of the pyridine compound, 
Fig. II, to the pyrrole ester, Fig. III. It could be shown 
that the critical factors were a reflux time of ten minutes, 
and an alkali concentration of about 10 per cent. The over- 
all yield of the ester, Fig. III, or the acid, Fig. IV, was 
greatly improved when the cyanomethyl substituted pyridine 
was isolated first, rather than used as a component of the 
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crude mixture of the compounds represented by Figs. II 
and ITI, 

A new method involving prolonged refluxing in 10 per 
cent alkali was developed which simultaneously hydrolyzed 
and decarboxylated the pyrrole ester, Fig. III, to give 
purer 2-methyl-4-cyanomethyl pyrrole, Fig. V, in im- 
proved yield as compared with that obtained with the 
original procedures. During the development of this new 
method the synthesis of the pyrrole acid, Fig. IV, was im- 
proved by isolation of the corresponding potassium salt 
prior to liberation of the free acid. 

On bromination of the a-free pyrrole, Fig. V, a new 
compound was formed which analyzed correctly for 
C7H;N2Br, but differed in its properties from the substance 
previously reported by Fischer and Miiller® as 2-methyl- 
4-cyanomethyl-5-bromo pyrrole, Fig. VI. 

By treatment of the compound, Fig. V, with sulfuryl 
chloride (4 moles reagent per mole of pyrrole) and hydro- 
lysis 2-chloro-3-cyanomethyl-5-carboxylic acid was ob- 
tained, 

By means of the Adams-Levine’ modification of the 
Gattermann aldehyde synthesis 2-methyl-4-cyanomethyl 
pyrrole was converted to the corresponding 5-formyl pyr- 
role, Fig. VI. This new pyrrole aldehyde resisted all at- 
tempts to oxidize it to the acid, Fig. IV, with potassium 
permanganate and with hydrogen peroxide. It likewise 
failed to undergo the Cannizzaro reaction. 


New dipyrryl-compounds 

The following table shows the combinations of a-free 
pyrrole and pyrrole aldehydes which were used in 96 per 
cent formic acid to prepare new dipyrrylmethenes with 
nitrile function. 





Table I 
New Dipyrrylmethenes 








Reactant Melting 
Pyrrole aldehyde point 





Formula a-Free pyrrole 





Fig. VII| 2-Methyl-4-cyanomethy] | 2-Methyl-4-cyanomethyl- | Hydrobromide 
pyrrole 5-formyl pyrrole sintered 
2-Methyl-3-cyano-5- 
formyl pyrrole 


Free methene 
sintered 


Fig. X | 2-Methyl-3-cyano 


pyrrole 














If the formic acid used as solvent in the synthesis of 
the compound Fig. VIII was less concentrated than about 
96 per cent, the corresponding dipyrrylmethane, or a mix- 
ture of the dipyrrylmethane and desired dipyrrylmethene 
was obtained. 

The combinations of a-free pyrrole and pyrrole alde- 
hyde given below yielded only the known 3,3',5,5'-tetra- 
methyl-4,4'-dicarbethoxy dipyrrylmethene hydrobromide: 

a. 2-methyl-4-cyanomethyl pyrrole and 2,4-dimethyl- 
3-carbethoxy-5-formy]l pyrrole, 

b. 2,4-dimethyl-3-carbethoxy pyrrole and 2-methyl- 
4-cyanomethyl-5-formyl pyrrole, and 
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c, 2,4-dimethyl-3-carbethoxy pyrrole and 2-methyl- 
3-cyano-5-formyl pyrrole. 

When 2-methyl-3-cyano pyrrole, first prepared by 
Strain,” was condensed with 2-methyl-4-cyanomethyl-5- 
formyl] pyrrole in 90-98 per cent formic acid using con- 
centrated hydrobromic acid, the unsymmetrical dipyrryl- 
methane shown in Fig. [IX was formed. If 2-methyl-3- 
cyano-5-formyl] pyrrole was reacted with 2-methyl-4- 
cyanomethyl pyrrole the same product was obtained. 


Oxidation of nitrile substituted pyrroles with lead tetra- 
acetate. 

Siedel and Winkler’ prepared a number of 2-hydroxy- 
methyl-5-carbethoxy pyrroles from the corresponding 2- 
methyl-5-carbethoxy pyrroles by oxidation with 1 mole 
lead tetraacetate per mole of pyrrole. These pyrrole es- 
ters could be hydrolyzed to the 2-hydroxymethyl-5-carbo- 
xylic acid pyrroles which were, in most Gases, readily 
convertable to porphyrins in good yield. 

When the pyrroles Figs. III, XI. and XII were treated 
with lead tetraacetate, the desired reactions failed to 
occur, despite repeated experiments. From one trial with 
2,4-dimethyl-3-cyano-5-carbethoxy pyrrole, Fig. XII, a 
material was obtained which, after recrystallization from 
ethanol, analyzed for CisH2,0,N2. This probably was the 
diethyl acetal of 2-formyl-4-methyl-3-cyano-5-carbethoxy 
pyrrole, Fig. XIII. 


Sulfuryl chloride reactions 

Reaction with sulfuryl chloride occurs preferably in 
the @-position of pyrroles, both in nuclear and in side 
chain chlorination. This offers a general method of con- 





verting a-methyl substituents to hydroxymethyl, formyl, 
or carboxylic acid groups by hydrolysis of the correspond- 
ing chlorinated intermediates, 

The nitrile substituted pyrroles, Figs. III, XI, and XII, 
were treated with sulfuryl chloride in an effort to obtain 
the hydroxymethyl type of product which had proved unob- 
tainable by the lead tetraacetate oxidation. The results 
varied: 

a. 2-Methyl-4-cyanomethyl-5-carbethoxy pyrrole, Fig. 
III, was unreactive with 1 to 6 moles of sulfuryl chloride 
per mole of the pyrrole. 

b. On the other hand 2,4-dimethyl-3-cyanomethyl-5- 
carbethoxy pyrrole, Fig. XI, reacted with 1 mole of SO2Cl.2, 
within a few seconds to yield the chloromethyl pyrrole, 
Fig. XIV. : 

c. Chlorination of 2,4-dimethyl-3-cyano-5-carbethoxy 
pyrrole, Fig. XII, resulted in the corresponding 2-chloro- 
methyl derivative, Fig. XV. 

On attempted hydrolysis of the compound from b., Fig. 
XIV, to the desired hydroxymethyl pyrrole ester, only the 
symmetrical dipyrrylmethane was obtained. No hydrolysis 
of the homologous chlorinated pyrrole was attempted be - 
cause of the poor yield in the sulfuryl chloride reaction. 


Chloromethylation 

The use of the chloromethylation reaction in the pyr- 
role series has not been reported. In general, reaction of 
pyrroles containing unsubstituted a- or B-positions with 
formaldehyde and hydrochloric acid in water solution 
leads to dipyrrylmethanes. 

On treatment with paraformaldehyde and anhydrous 
hydrogen chloride gas in glacial acetic acid, however, 
Weiss pyrrole, Fig. XVI, was converted to 2,4-dimethyl- 
3-chloromethyl-5-carbethoxy pyrrole, Fig. XVII. 2,4- 
Dimethyl-3 -cyanomethyl-5-carbethoxy pyrrole, Fig. XI, 
was then prepared by shaking the chloromethylated pyr- 
role in ethyl ether with an aqueous solution of potassium 
cyanide, 


Miscellaneous products from Weiss pyrrole. 

As part of an unfinished program for obtaining the 3- 
(w-cyanoethyl) and 3-(w-cyanopropyl) homologues of the 
nitrile substituted pyrroles Figs. XI and XII, ‘ 

a. 2,4-dimethyl-3-propionyl-5-carbethoxy pyrrole, 
Fig. XVIII, and 

b. 2,4-dimethyl-3-butyryl-5-carbethoxy pyrrole, Fig. 
XIX, were prepared by Friedel-Crafts reaction of the ap- 
propriate acid chlorides with Weiss pyrrole, Fig. XVI. 

Attempts to convert these acyl pyrroles to the corre- 
sponding propionamide and butyramide derivatives by the 
Willgerodt reaction failed. 

Clemmensen reduction, used by Johnson” on 2,4- 

dim ethyl-3-acetyl-5-carbethoxy pyrrole to give the 3- 
ethyl compound, was applied without difficulty to reduce 
the acyl pyrroles Figs. XVIII and XIX to the 3-propyl and 
3-butyl derivatives, Figs. XX and XXI. 

In connection with another proposed synthesis of 2,4- 
dimethyl-3-(w-cyanopropyl)-5-carbethoxy pyrrole, suc- 
cinic anhydride was condensed with Weiss pyrrole, us- 
ing carbon disulfide and aluminum chloride, to give the 
2,4-dimethyl-3-( ¥-ketobutyric acid)-5-carbethoxy pyr- 
role, Fig. XXII, in fair yield. This seems to be the 
first application of the succinoylation reaction in the 
pyrrole series. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





CHEMISTRY 





SUMMARY 


1. Improved methods were developed for the preparation 
of the following compounds: 
a. B-Aminocrotonic acid ethyl ester 
b. 2,6-Dimethyl-4-chloromethyl-1,4-dihydro-3,5- 
dicarbethoxy pyridine 
c. 2,6-Dimethyl-4-cyanomethyl-1,4-dihydro-3,5-dicar - 
bethoxy pyridine 
d, 2-Methyl-4-cyanomethyl-5-carbethoxy pyrrole 
e, 2-Methyl-4-cyanomethyl-5-carboxylic acid pyrrole 


2. 2-Methyl-4-cyanomethyl pyrrole was synthesized by a 
new method, 


3. From this pyrrole the following substances were syn- 
thesized: 
a. 2-Methyl-4-cyanomethyl-5-bromo pyrrole 
b. 2-Chloro-3-cyanomethyl-5-carboxylic acid pyrrole 
c, 2-Methyl-4-cyanomethyl-5-formyl pyrrole and its 
(1) 2,4-dinitrophenylhydrazone and (2) oxime 


4, A number of new dipyrryl-compounds were prepared: 
a. 5,5'-Dimethyl-3,3'-dicyanomethyl dipyrrylmethene 
hydrobromide 
b. 5,5'-Dimethyl-4-cyano-3'-cyanomethy] dipyrryl- 
methane 
c. 5,5'-Dimethyl-4,4'-dicyano dipyrrylmethene 


5. Chloromethylation was used for the first time in the 
pyrrole series to prepare 2,4-dimethyl-3-chloromethyl- 
9-carbethoxy pyrrole. 


6. A novel synthesis of 2,4-dimethyl-3-cyanomethyl-5- 
carbethoxy pyrrole from this chloromethylated pyrrole 
was performed. 


7. The preparation of 2,4-dimethyl-3-cyano-5-carbethoxy 
pyrrole was extended to a larger scale. 


8. Sulfuryl chloride reactions yielded 
a. 2-Chloromethyl-4-methyl-3-cyanomethyl-5-car - 
bethoxy pyrrole 
b. 2-Chloromethyl-4-methyl-3-cyano-5-carbethoxy 
pyrrole 


9. The possibility of oxidizing an a-methyl group ina 
substituted pyrrole to the a-hydroxymethyl group was in- 
vestigated in several cases, 


10. The Diethylacetal of 4-methyl-3-cyano-2-formyl-5- 
carbethoxy pyrrole was synthesized. 


11. Carbon disulfide as solvent is an improvement in the 
synthesis of 2,4-dimethyl-3-propionyl-5-carbethoxy pyr- 
role by the Friedel-Crafts method. 


12. The Willgerodt reaction was unsuccessful with 
a. 2,4-Dimethyl-3-propionyl-5-carbethoxy pyrrole 
b. the corresponding 3-butyryl pyrrole 


13, Clemmensen reduction was extended to the prepara- 
tion of 

a. 2,4-Dimethyl-3-propyl-5-carbethoxy pyrrole 

b. 2,4-Dimethyl-4-butyl-5-carbethoxy pyrrole 


14. 2,4-Dimethyl-3-(¥-ketobutyric acid)-5-carbethoxy 
pyrrole resulted from the succinoylation of 2,4-dimethyl- 
5-carbethoxy pyrrole. 


15. Several new pyrrole derivatives obtained in the 
course of this dissertation were subjected to the conditions 





of possible porphyrin formation. No porphyrin with nitrile 
function could be synthesized. This finding is in agree- 
ment with the reports of other investigators who also ob- 
served the extraordinary resistance which the nitrile 
group imparts on formation of the porphine ring system. 
109 pages. $2.00. 
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ORGANIC CHEMISTRY OF BARK PHENOLIC ACID 
(Publication No. 24,635) 


Michael Duncan Fahey, Ph.D. 
Oregon State College, 1957 


Major Professor: E. F. Kurth 


The purpose of this research was to determine the 
chemical properties of bark cork phenolic acid from white 
fir, Abies concolor, Lindl and Gord, Emphasis was 
placed on obtaining information pertaining to its molecular 
structure. 
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The material used was obtained by hot alkaline extrac- 
tion of white fir bark cork. This extract was purified by 
solvent extraction and repeated precipitation. The pheno- 
lic acid was a brown amorphous product, having character - 
istics of a high polymeric substance, Extensive chroma- 
tographic studies indicated that the product prepared by 
this means was relatively homogeneous. 

To determine the best procedure for degradation of the 
phenolic acid, a series of small scale reactions were car- 
ried out. The yields of ether soluble products were deter- 
mined and chromatographic analysis was employed to de- 
termine the nature of the products. These reactions 
included: ethanolysis, nitric acid and permanganate oxida- 
tion, alkaline hydrolysis, alkaline fusion, alkaline nitro- 
benzene oxidation and mercuric oxide and copper oxide 
Oxidations. Ethanolysis produced only traces of degrada- 
tion products. Nitric acid oxidation yielded amorphous 
nitro-products on incomplete oxidation and oxalic acid in 
yields up to 25 percent when the oxidation was carried 
further, Permanganate oxidation carried out in a stepwise 
fashion produced a maximum yield of ten percent ether 
soluble products, however, the mixture of oxidation prod- 
ucts would not give a positive reaction in tests for phenols. 
Alkaline hydrolysis failed to cause a detectable change in 
the phenolic acid, Alkaline fusion gave a good yield, how- 
ever on investigation most of the mixture of fusion prod- 
ucts seemed to be an ether soluble tar. Phloroglucinol 
and catechol were isolated in a combined yield of 1-2 per- 
cent and protocatechuic acid mixed with oxalic acid were 
separated with a yield of 4-6 percent. Chromatography 
gave evidence for four additional acids in the fusion mix- 
ture, A fusion of Douglas fir cork phenolic acid carried 
out for comparison produced the same products, however 
the overall yield of ether soluble products was less than 
from the white fir cork phenolic acid. 

Alkaline nitrobenzene oxidation at 160°C was carried 
out for further comparison with Douglas fir phenolic acids. 
Chromatographic analysis of the oxidation products re- 
vealed the presence of vanillin, p-hydroxybenzaldehyde 
and protocatechualdehyde. This is-similar to the aldehyde 
mixture obtained from this reaction with Douglas fir phe- 
nolic acids. 

Mercuric oxide and copper oxide oxidations were quite 
similar in both yield and in the types of compounds found 
in the oxidation mixtures, The yield and interesting nature 
of the oxidation products from these reagents appeared 
promising for further investigation and 100 grams of phe- 
nolic acid were oxidized with copper oxide. The total yield 
of ether soluble material from this oxidation was 27.7 per- 
cent. The separation and purification of the components of 
this mixture was carried out by streaking the mixture on 
sheets of filter paper, developing the sheets, cutting out 
the compounds as bands and eluting them with an appro- 
priate solvent. Following this procedure, seven acids 
were isolated and eight more were indicated. In the same 
fashion, five components were separated from the bisulfite 
soluble fraction of the oxidation mixture, The identified 
products and their yields were as follows; vanillin 0.87 
percent, p-hydroxybenzaldehyde 0.27 percent, 5-carboxy - 
vanillin 0.30 percent, vanilloylformic acid 0.22 percent, 
vanillic acid 1.09 percent and p-hydroxybenzoic acid 0.17 
percent, Unidentified compounds amounted to an additional 
1.15 percent. The remainder of the 27.7 percent consisted 
of amorphous products. 

Functional group analysis was performed by a methyla- 





tion study using diazomethane and dimethyl sulfate. Meth- 
ylation with dimethyl sulfate separated the phenolic acid 
into two fractions. The major fraction made up 80-90 per- 
cent of the phenolic acid and was inscluble in alkaline me- 
dium after the methylation with dimethyl sulfate. The re- 
mainder of the phenolic acid made up the minor fraction 
and was soluble in alkaline solution after methylation with 
this reagent. The functional group content of these frac- 
tions as derived from methoxyl determinations were as 
follows; the major fraction contained 3.56 percent meth- 
oxyl, 9.4-11.1 percent carboxyl, 10.1-10.7 percent phenolic 
hydroxyl and 2.4-3.0 percent aliphatic hydroxyl; the minor 
fraction contained 3.56 percent methoxyl, 21.9-26.2 percent 
carboxyl, 4.4-6.2 percent phenolic hydroxyl and 3.6-4.1 
percent aliphatic hydroxyl. 

For a comparison of the phenolic acid with wood lignin, 
methylated phenolic acid was oxidized with alkaline nitro- 
benzene, Only the bisulfite soluble fraction was analyzed. 
The products and yields were; vanillin 0.50-2.15 percent, 
vanilloylformic acid 2.5-7.0 percent, vanillic and isovanil- 
lic acid 0.28 percent, veratroylformic acid, trace, veratric 
acid 0.34 percent, 5-carboxyvanillin 0.13 percent and 
traces of two unidentified compounds. The isovanillic 
acid and the veratroylformic acid were not positively iden- 
tified, but evidence was found for their presence. 

116 pages. $2.00. Mic 58-4872 


INVESTIGATION OF THE STRUCTURE OF 
CRYSTALLINE DIMETHYLDIACETYLENE 


(L. C. Card No. Mic 58-769) 


Richard Carl Himes, Ph.D. 
The Ohio State University, 1953 


An investigation of the structure of dimethyldiacetylene 
was undertaken in hope of gaining new information concern- 
ing the nature of the conjugated, triple-bond system, It 
was also hoped that the work would lead to information 
concerning the interesting possibility that the methyl 
groups might be either rotating or in random orientation 
in this material at room temperature (only some 40° C 
below its melting point). 

The dimethyldiacetylene used in this work was kindly 
furnished by Dr. K. W. Greenlee of the American Petro- 
leum Institute Laboratory (Research Foundation), Chemis - 
try Department, Ohio State University. The crystalline 
material was found to melt at 65.03 + 0.03° C, to sublime 
rapidly in air at room temperature, and to have a density 
very nearly one gram per cubic centimeter. 

A study of crystals of this material has been carried 
out by the methods of x-ray crystallography. Crystals 
grown from solution were unsuitable. However, good, 
transparent crystals of suitable size were readily grown- 
by very slow sublimation. Because of their high vapor 
pressure, it was necessary to seal these crystals in thin- 
walled, pyrex capillaries of circular cross-section in order 
to photograph them. Because of their softness and of their 
tendency to sublime, the crystals were invariably severely 
damaged when they were transferred from the growth sur- 
face to the capillary. It was possible to seal a bit of the 
material in a capillary and sublime it from one end of the 
tube to the other. This procedure yielded transparent 
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crystals which took the shape of the tube and completely 
filled a segment of it. In no case was it possible to pre- 
pare a mounted crystal with good face development, so no 
goniometric measurements could be made, Furthermore, 
because of that fact it was necessary to align crystals for 
x-ray photography entirely by x-ray methods. 

' The crystals grown in the capillaries gave good, clean 
diffraction patterns but were multiple crystals, as were 
almost all crystals photographed. This multiple growth 
made interpretation of photographs quite difficult. Actu- 
ally, it was not possible to index Weissenberg photographs’ 
of these crystals until the reciprocal lattice dimensions 
had been established by study of photographs of single 
crystals. All data were compatible with a C-centered, 
monoclinic cell containing two molecules and having the 
dimensions 


a, = 9.26 A, by = 6.47 A, c, = 10.19 A, B = 155,0°. 


Typical multiple growth of these crystals occurs with three 
members having the c-axis in common and planes of the 
form (110) common to pairs. 

Consideration of space group extinctions” showed that 
the only space groups possible for this structure were 
C2/m, C2, and Cm. On the basis of the nature of the mole- 
cule and of the probable packing, it was decided that (ona 
trial basis) one could assign to the crystal the symmetry 
of space group C2/m. 

General intensity data were obtained from multiple- 
film, Weissenberg photographs, and observed structure 
factors® were calculated from those data. These data were 
supplemented with spectrometer data for the (hkO) zone. 
Especially strong reflections occur in that zone, suggest- 
ing that the carbon atoms scatter in phase for that zone, 
i,e., that the carbon atom chains lie parallel to the c-axis. 
A plot of the observed magnitudes of the (hkO) structure 
factors against sinO showed a smooth decrease with in- 
creasing sinQ, suggesting that the magnitudes depend only 
on 9. This condition should hold to a good approximation 
if the carbon atoms (the only strong scatterers in the mole- 
cule) lie in lines parallel to the c-axis. Then it seems 
probable that a model in which the carbon chains have the 
suggested orientation would very nearly represent the 
structure, 

Assuming hydrogen contributions to be slight, a set of 
structure factors were calculated on the basis of a model 
involving only carbon atoms (the chains parallel to the c- 
axis, and the center of a molecule at the origin). In these 
calculations, McWeeney’s* atomic scattering factors were 
used, The assumed bond lengths were those found by Jef- 
frey and Rollett’ for the corresponding bonds in dimethyl- 
triacetylene. As a measure of the accuracy with which a 
model represents a structure, the reliability index is cus- 
tomarily used, This index is calculated by summing the 
absolute values of the differences between the magnitudes 
of corresponding observed values and calculated values of 
the structure factors, and dividing that sum by the sum of 
the magnitudes of the observed values. Reliability indices 
below 0.20 are generally taken to indicate good agreement. 
The reliability index for the present model is 0.155. Since 
the index is so low, and since it was felt that the hydrogen 
atom contributions could hardly be great enough to affect 
the sign of any reflection, the observed structure factors 
were assigned the signs of the corresponding factors cal- 
culated from this model. 

In an attempt to refine the carbon parameters, the elec- 





tron density along the c-axis, P(OOz), was calculated by 
Fourier synthesis® with observed structure factors as co- 
efficients, and was recalculated with the factors based on 
the above model, The two calculations showed identical 
peak positions, although these positions are not identically 
those of the model. The discrepancy must be due to se- 
ries termination effects, and since those effects are the 
same for the two calculations, the agreement between them 
indicates that the carbon-carbon bond lengths in dimethyl- 
diacetylene are very nearly equal to those of the model. 

To minimize series termination errors in the Fourier 
syntheses to follow, the observed structure factor data was 
extrapolated to insignificant values. This was done by 
calculating structure factors, on the basis of the above 
model, for all unobserved reflections for which the factor 
had a value as great as 0.3 percent of the value of the 
largest structure factor. This procedure is deemed valid 
since all reflections for which the calculation was made 
are at rather large scattering angles, i.e., in a region 
where hydrogen contributions should be negligible. The 
Fourier projection, 0 (xOz), on the B face of the unit cell 
was made with the extrapolated data and the observed data. 
This gave a good picture of the distribution along the car- 
bon chain, but yielded no strong evidence concerning hydro- 
gen positions. 

A new model was then proposed which included the hy- 
drogen atoms in a normal methyl group with one atam in 
the mirror plane and the others related by that plane. 
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Figure 1, Fourier section through plane of hydrogen 
atoms, using difference coefficients. 
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There are only two possible centro symmetric models 
(with specific hydrogen positions) for this structure. In 
both, the hydrogens are disposed as described above. The 
one chosen was that in which the atom on the mirror plane 
has the parameter x greater than zero. The parameters 
used are listed in Table I. These parameters, together 
with the C2/m space group relations, define the positions 
of all atoms in the crystal. This model was used in calcu- 
lating a new set of structure factors. No sign changes re- 
sulted, and the reliability index was reduced to 0.133, in- 
dicating that inclusion of the hydrogen atoms had improved 
the model somewhat. 


TABLE I 





Ci C2 C, H 
0.000 0.000 0.000 
0.000 0.009 0.000 
0.0675 | 0.1852] 0.329 


; H, Hs 

0.244 | -0.122 | -0.122 
0.000 | 0.127 | -0.127 
0.564 | 0.260 | 0.260 


























In an attempt to determine more certainly the hydrogen 
positions, use was made of “difference series” or (Fo - Fc) 
synthesis.’ In these calculations the coefficients used 
were obtained by subtracting from each observed structure 
factor the corresponding factor calculated from the first 
model described (involving only the carbon atoms). Thus 
the carbon atoms were effectively removed from the elec- 
tron density map resulting from the synthesis, leaving only 
the hydrogen atom contributions. The difference series 
projection on the B face of the unit cell was prepared. The 
projection showed appreciable density only in the regions 
where the hydrogens of normal methyl groups would pro- 
ject, but the atoms were not resolved. To obtain the better 
resolution necessary to locate the individual hydrogen 
atoms, three-dimensional synthesis was used to calculate 
the electron density in the plane expected to contain the 
hydrogen nuclei, Synthesis with observed data as coeffi- 
cients showed that only the one large peak is due owing to 
the methyl carbon. The corresponding calculation with 
difference coefficients yielded the plane section (Figure 1). 
This figure has three maxima, one on the mirror plane 
(the a-c plane) and the others in positions related to the 
first by 120° rotation about the c-axis. Although the re- 
sults of this calculation are not conclusive (the off-mirror 
maxima are not nearly so high as the other and are not 
much higher than their surroundings), the figure does sup- 
port the second model discussed as truly representing the 
structure, 

This research has also established that the carbon- 
carbon bond lengths in dimethyldiacetylene are as follows: 


HsC-C, 1.466 A; -C=C-, 1.199 A; =C-C=, 1.375 A. 


These are the bond lengths found by Jeffrey and Rollett for 
the corresponding bonds in crystalline dimethyltriacetyl- 
ene, and are in good agreement with the lengths found for 
such bonds by other workers cited by those authors. It is 
not possible to state the limits of probable error in the 
values found in this research since the accuracy of the 
length found for the c-axis is not known. A model of the 
crystal has been constructed by means of these bond 
lengths and the unit cell dimensions cited earlier. Figure 2 
is a photograph of this model with the hydrogen atoms dis- 
posed in the manner suggested by Figure 1. Consideration 
of the packing of the molecules, as illustrated by Figure 2 





Figure 2, Photograph of crystal model, viewed from 
the (211) direction. 


(or better, as calculated from the geometry thus far es- 
tablished and the assumption of normal methyl groups), 
shows that the model related to that illustrated by 180° 
rotation of the molecules and models involving rotating or 
randomly oriented methyl groups are almost certainly un- 
satisfactory. Such models require that hydrogen nuclei 
approach within 2.16 A of one another, but the model illus- 
trated gives an orderly packing in which each hydrogen 
atom’s four nearest intermolecular neighbors are 3.0 A 
away. All other models conceivable give a less orderly 
packing in which the nearest approach of hydrogen atoms 
is considerably closer than in the illustrated model, Since 
it may be expected that arrangement will be such as to 
minimize repulsive forces between molecules, it seems 
likely that the equilibrium positions of the hydrogen atoms 
are as illustrated in Figure 2. Thus there is evidence 
from the reliability index, from difference series synthe - 
sis, and from packing considerations that there are definite 
positions assignable to the hydrogen atoms of crystalline 
dimethyldiacetylene and that the positions are those shown 
in Figure 2. 65 pages. $2.00. 
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Part I. The Pyrolysis of Derivatives of Cyclodecane, —It 
has been shown that the major products from the pyrolysis 
of cyclodecyl acetate at 500° are 1,9-decadiene (30%) and a 
mixture of cis- and trans-cyclodecenes (70%). That the 
acyclic diene is formed through cleavage of the initially 
formed cyclic olefin was demonstrated by pyrolysis of 
trans -cyclodecene at 500° to yield a mixture of olefins 
containing 80% of 1,9-decadiene and 20% of recovered 
starting material. A mechanism has been proposed for the 
transformation involving opening of the double bond to a 
1,2-biradical, transannular migration of an hydrogen atom 
to produce a 1,4-biradical which decomposes to the ob- 
served acyclic diene. 

Among other more highly unsaturated cyclodecane de- 
rivatives which were studied, cis-cis-1,3-cyclodecadiene 
underwent only slight (3-5%) cleavage, with the bulk of the 
material being recovered unchanged. cis-trans-1,3-cyclo- 
decadiene, on pyrolysis at 500°, was largely converted to 
the cis-cis isomer with very slight (less than 5%) ring 
cleavage, while cyclodecyne was recovered intact with very 
little (less than 5%) cleavage being observed. 








Part II. The Synthesis and Pyrolysis of 1-Methylcyclo- 
nonyl acetate.—The synthesis of 1-methylcyclononyl ace- 
tate has been accomplished in four steps from diethyl 
azelate by cyclization of the latter to the nine-membered 
acyloin, 2-hydroxycyclononanone, reduction to cyclonona- 
none, reaction of the ketone with methyl magnesium iodide, 
and acetylation of the tertiary alcohol, 1-methylcyclono- 
nanol, with ketene. 

Pyrolysis of 1-methylcyclononyl acetate and distillation 
of the pyrolysate yielded a low-boiling fraction and a high- 
boiling fraction in the ratio of about 1:2. The boiling point 
and refractive index of the low-boiling fraction as well as 











infra-red and vapor chromatographic analysis and quanti- 
tative hydrogenation indicate that it is composed of two 
major constituents, probably 2-methyl-1,8-nonadiene and 
3-methyl-1,8-nonadiene. These dienes are probably 
formed through pyrolytic cleavage of intermediate methyl- 
cyclononenes. Investigation of the high-boiling fraction in 
a similar fashion suggests that it is probably methylenecy- 
clononane, the product of dehydroacetoxylation via the an- 
nular methyl group. In addition, the hydrogenation of the 
high-boiling fraction produced methylcyclononane as 
evinced by comparison with an authentic sample. 


Part Il. The Structure of a Secondary Amine Obtained on 
Reduction of Cyclodecanone Oxime with Lithium Aluminum 
Hydride.—The reduction of cyclodecanone oxime has been 

shown to yield a secondary amine as a by-product. The 








_ structure of the unknown amine was approached by a study 


of its Hofmann degradation product which was shown to be 
dimethyl-9-decenylamine through hydrogenation to the sat- 
urated derivative, dimethyldecylamine, and comparison of 
the latter with an authentic sample synthesized in two steps 
from capric acid. In this synthesis, capric acid was con- 
verted to its acid chloride, which was treated with dimeth- 
ylamine to form the N,N-dimethylamide. This was reduced 
to the desired tertiary amine with lithium aluminum hy- 
dride. It necessarily follows that the by-product amine 
itself must be the cyclic eleven-membered amine, azacy- 
cloundecane, 

The mechanism for the transformation is suggested to 
involve rearrangement of cyclodecanone oxime to the cy- 
clic eleven-membered amide and reduction of the latter to 
the secondary amine. 104 pages. $2.00. 


STUDIES ON THE SYNTHESIS OF 
BORON-CONTAINING DIAMINOACRIDINES 


(L. C. Card No. Mic 58-1713) 


Milton Stuart Konecky, Ph.D. 
University of Illinois, 1958 


Interest in the synthesis of boron-containing dyes has 
been stimulated by the development of a technique of can- 
cer therapy in which boron in some suitable carrier is ap- 
plied to a brain tumor and the tumor site is subsequently 
irradiated by slow neutrons. Tumor cells are destroyed 
by the energy liberated from the disintegration reaction 
which takes place between the boron isotope 10 and the 
slow neutrons. In this method of therapy a high ratio of 
boron uptake by neoplastic tissue as compared to sur- 
rounding normal cells is desired in order to minimize 
damage to healthy brain tissue. 

Several of the diaminoacridine dyes directly stain the 
nuclei of most types of body cells but do not stain the cen- 
tral nervous system. Because of these selective staining 
properties, these dyes appear to be admirably suited for 
use in boron-disintegration cancer therapy of the brain, 
and the studies on the synthesis of boron-containing dia- 
minoacridines have been undertaken. 

A new method of cyclization to the diaminoacridine 
system has been developed in which a tetraaminotriaryl- 
ethane precursor is prepared by condensation of a m- 
diamine with an aromatic or aliphatic aldehyde and is 
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cyclized in polyphosphoric acid directly to the correspond- 
ing diaminoacridine, Tetraaminoditolylethane, tetraamino- 
ditolylphenylmethane and its dihydrochloride, and tetra- 
aminoditolyl-p-boronophenylmethane and its dihydrochloride 
were prepared as precursors for use in this cyclization. 
Benzoflavin (2,7-dimethyl-9-pheny1l-3,6-diaminoacridine) 
and 2, 7, 9-trimethyl-3,6-diaminoacridine were obtained 

by this method of cyclization. The cyclization reaction 
was catalyzed by in situ generation of hydrogen chloride 

in the polyphosphoric acid medium either by use of the di- 
hydrochloride salt of the amine precursor or by the peri- 
Odic addition of sodium chloride. 

Experimental verification of the predicted action of 
polyphosphoric acid as a deboronating agent was accom- 
plished by deboronation of tetraaminoditolyl-p-borono-_ 
phenylmethane with this reagent. 

A new synthesis of a symmetrical aromatic sulfone, p, 
p'-ditolylsulfone, has been accomplished by reaction of p- 
toluenesulfonic acid monohydrate with polyphosphoric acid. 

The dianil of 3,6-diaminoacridine which is obtained by 
the condensation of benzaldehyde with the diamine has been 
reduced to 3,6-bis-N-benzyldiaminoacridine by high pres- 
sure hydrogenation over Raney nickel at room temperature. 
In a parallel series of reactions, a condensation product 
by reaction of p-formylbenzeneboronic acid and 3, 6- 
diaminoacridine and a reduction product by catalytic hydro- 
genation of this condensation product were obtained. At- 
tempts to prove the structures of these two products were 
unsuccessful, 

A modification in the method of synthesis of w-bromo- 
and w,w-dibromo-p-tolueneboronic anhydride was devel- 
oped after evidence was obtained which showed these two 
anhydrides, not the corresponding boronic acids as re- 
ported by Torssell, were the products actually isolated in 
this synthesis. This modification which resulted in im- 
proved yields entailed the subjection of p-tolueneboronic 
anhydride, instead of the corresponding acid, to bromina- 
tion with N-bromosuccinimide. 

A product which contained the boronic acid grouping 
and evinced many of the properties associated with the di- 
aminoacridine system was obtained from the reaction of 
3,6-diaminoacridine with w-bromo-p-tolueneboronic an- 
hydride. However, a rigorous proof of the structure of this 
product was not accomplished, 

A re-examination of the work of Yabroff and Branch 
has shown that the structure postulated by these investi- 
gators for the complex obtained by reaction of pyridine 
and benzeneboronic acid is incorrect. This complex has 
been identified as the pyridine-benzeneboronic anhydride 
complex, A more convenient synthesis of this complex 
has been developed. The following complexes have been 
prepared from the corresponding amines and boronic an- 
hydrides: pyridine-p-tolueneboronic anhydride complex, 
morpholine -benzeneboronic anhydride complex, and 3,6- 
diaminoacridine-benzeneboronic anhydride complex. A 
practical application of these aminearyl boronic anhydride 
complexes-—the preparation of analytical samples of amines 
and aryl boronic anhydrides by decomposition of the cor- 
responding complexes—has been found. 83 pages. $2.00. 





DERIVATIVES OF ISOPROPYLIDENE MALONATE 
(L. C. Card No. Mic 58-1715) 


Carl William Kruse, Ph.D. 
University of Illinois, 1958 


Infrared and nuclear magnetic resonance spectra were 
used to confirm the isopropylidene malonate structure of 
Meldrum’s acid, which is the product of the reaction be- 
tween malonic acid, acetic anhydride and acetone in the 
presence of sulfuric acid. A number of derivatives of iso- 
propylidene malonate were prepared by reaction at the ac- 
tive methylene group. 

Diisopropylidene ethylenetetracarboxylate, a very high 
melting, insoluble, white, crystalline substance, was pre- 
pared by the action of dimethylformamide upon isopropyli- 
dene bromomalonate or isopropylidene dibromomalonate at 
room temperature, The highest yield, thirty-two per cent, 
was obtained with the latter. The structure of diisopro- 
pylidene ethylenetetracarboxylate was established by re- 
duction with hydrogen under pressure over platinum in 
benzene to produce diisopropylidene ethanetetracarboxylate, 
by hydrolysis with potassium hydroxide to produce ethyl- 
enetetracarboxylic acid, and by methanolysis to yield a 1, 
2-dimethyl ester of ethylenetetracarboxylic acid. The 
methanolysis product, which may have been cis or trans or 
a mixture of both, was converted to tetramethyl ethylene- 
tetracarboxylate with a limited amount of diazomethane, 
and was also converted to tetramethyl ethanetetracarboxyl- 
ate by hydrogenation over platinum followed by reaction 
with diazomethane, 

Isopropylidene malonate was condensed with aldehydes 
at room temperature in dimethylformamide, dimethyl sul- 
foxide or acetic acid as solvent to produce either isopro- 
pylidene alkylidenemalonates or diisopropylidene alkyli- 
denedimalonates or mixtures of both. Diisopropylidene 
ethylidenedimalonate was the only product obtained with 
acetaldéhyde whereas mixtures were obtained with benzal- 
dehyde and p-nitrobenzaldehyde. The proportions depended 
upon the solvent; dimethylformamide favored the Michael 
addition product. In dimethylformamide, crotonaldehyde 
condensed with isopropylidene malonate to give the same 
product as obtained with acetaldehyde. A reverse aldol 
reaction was assumed to account for the product. Isopro- 
pylidene malonate was condensed with only one ketone, 
cyclohexanone. Isopropylidene cyclohexylidenemalonate 
was the only product isolated. 

Alkylation of isopropylidene malonate with benzyl chlo- 
ride or benzyldimethylphenylammonium chloride produced 
only the dibenzyl derivative. Isopropylidene benzylmalo- 
nate was prepared, however, by reduction of the benzal 
derivative over platinum with hydrogen at room tempera- 
ture in methanol. Pyrolysis of isopropylidene dibenzyl- 
malonate produced dibenzylketene and its dimer. 

01 pages. $2.00. 
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PART I: PREPARATION AND OXIDATION OF 
1,1-DISUBSTITUTED HYDRAZINES. 
PART II: A SEVEN-MEMBERED 
CYCLIC AZO COMPOUND 


(L. C. Card No. Mic 58-1598) 


Joseph G, Lombardino, Ph.D. 
Polytechnic Institute of Brooklyn, 1958 


Adviser: Charles G, Overberger 


The results of Part I of this dissertation are described 
in two sections. 

In Section I, an investigation of the “abnormal” oxida- 
tion of 1,1-disubstituted hydrazines was undertaken, Pre- 
vious work” *°* indicated that although most 1,1-disubsti- 
tuted hydrazines form tetrazenes on oxidation, certain 
hydrazines eliminate nitrogen gas with formation of hydro- 
carbon products. Thus, Overberger and co-workers*’® 
have reported that 1-amino-2,6-dicyano-2,6-dimethylpip- 
eridine gave nitrogen, cis- and trans- 1,2-dicyano-1,2- 
dimethylcyclopentane and 2,6-dicyano-2-heptene on oxida- 
tion, Busch and Weiss* and more recently Hinman and 
Hamm* reported the oxidation of 1,1-dibenzyl-type hy- 
drazines to give the corresponding bibenzyls with theoreti- 
cal nitrogen evolution. In order to study the stereochemi- 
cal course of the “abnormal” oxidation, the preparation of 
two new hydrazines, cis- and trans- 1-amino-2,6-diphenyl- 
piperidine, was undertaken. 

The hydrazines were prepared by nitrosating the ap- 
propriate isomer of 2,6-diphenylpiperidine followed by 
lithium aluminum hydride reduction of the nitrosamine. 
The trans nature of the liquid 2,6-diphenylpiperidine iso- 
mer was shown by resolution using dibenzoyl-d-tartaric 
acid, Reduction of trans-1-nitroso-2,6-diphenylpiperidine 
with lithium aluminum hydride yielded some cis-1-amino- 
2,6-diphenylpiperidine as well as the expected trans hydra- 
zine and an independent experiment on the trans hydrazine 
confirmed the observed isomerization of the trans series 
to the cis by lithium aluminum hydride. On oxidation of 
the hydrazines, theoretical nitrogen evolution was observed 
accompanied by stereospecific formation of 1,2-diphenyl- 
cyclopentane with retention of configuration. The small 
amount of cis-1,2-diphenylcyclopentane isolated from the 
oxidation of the trans hydrazine to the cis hydrazine prior 
to elimination of nitrogen. Small amounts of 1,5-diphenyl- 
1-pentene were isolated from oxidation of both hydrazines. 

In Section II, a new reaction of N-nitrosodialkylamines 
with sodium hydrosulfite is described. Treatment of N- 
nitrosodibenzylamines with this reagent gave a theoretical 
evolution of nitrogen with formation of hydrocarbon prod- 
ucts, while nitrosamines other than the dibenzyl-type af- 
forded the corresponding 1,1-disubstituted hydrazine. For 
example, cis-1-nitroso-2,6-diphenylpiperidine yielded only 
cis -1,2-diphenylcyclopentane and some 1,5-diphenyl-1- 
pentene. Reaction of trans-1-nitroso-2,6-diphenylpiperi- 
dine yielded a mixture of cis- and trans-1,2-diphenylcyclo- 
pentane and 1,5-diphenyl-1-pentene, while reaction of 
N-nitrosodibenzylamine gave high yields of bibenzyl. Both 
N-nitrosobenzylphenylamine and 1-nitroso-2,6-dimethyl- 
piperidine gave the corresponding hydrazines on treatment 
with sodium hydrosulfite. 

Reaction of cis- and of trans-1-nitroso-2,6-diphenyl- 
piperidine with lithium in liquid ammonia gave products 
identical to those obtained on reaction of these compounds 























with sodium hydrosulfite. Reaction of N-nitrosodibenzyl- 
amine with lithium in liquid ammonia, however, gave some 
benzyl, benzylamine, dibenzylamine, tribenzylhydrazine 
and an unidentified compound containing an azomethine link. 
The similarity of products obtained from sodium hy- 
drosulfite or lithium in ammonia reduction of dibenzyl 
nitrosamines and the abnormal oxidation of the correspond- 
ing 1,1-disubstituted hydrazine suggests a common inter- 
mediate for both the oxidation and the reduction reactions. 
Part II describes a new cyclic azo compound, In the 
past several years interest in the synthesis of cyclic azo 
compounds has grown since these compounds should pro- 
vide biradical sources of moderate stability”®®*°. Small 
membered ring azo compounds such as III have been re- 
ported for n=2,°"° and n=4° however attempts thus far to 


- )n 


-CH CH- 
iin TED connie 
N=N 
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synthesize III, n=3 have been unsuccessful.’ These small 
ring azo compounds should provide interesting spectral 
and kinetic data on the cis azo link as well as yielding bi- 
radicals whose properties can be studied in solution. 

The seven-membered cyclic azo compound, 3,7- 
diphenyl-1,2-diaza-1-cycloheptene (I) has now been pre- 
pared by catalytically reducing the corresponding cyclic 
azine followed by immediate oxidation with mercuric oxide, 


(I) 


In xylene solution I was decomposed thermally at five 
temperatures giving an energy of activation of 29.7 kcal 
per mole, smaller than that found for a linear azo com- 
pound, azo-a@-phenylethane (32.6 kcal per mole). The ul- 
traviolet spectra of I showed an azo absorption displaced 
to 389 mu, presumably due to the cis configuration forced 
on the azo link, The rate of decomposition of I at 100.2° 
(4.04 x 10 * sec *) is approximately one hundred fold 
faster than that found for a linear azo compound, azo-a- 
phenylethane (5.45 x 10° sec *) (100°), Isomerization of I 
to the cyclic hydrazone 3,7-diphenyl-1,2-diaza-2-cyclo- 
heptene (VI) was found to be a competing reaction to ther- 
mal decomposition and spectral and chemical evidence for 
the presence of the hydrazone VI on decomposition of I 
were obtained, The precursor hydrazine, 3,7-diphenyl-1, 
2-diazacycloheptane (V), has been shown to be extremely 
sensitive to air oxidation, rapidly forming VI. This ob- 
servation may explain the resistance to chemical oxidation 
of the compound, allegedly pure V, used in a previous at- 
tempt to prepare I.’ 

The decomposition products of I were examined, Spec- 
tral evidence, including comparison with spectra of au- 
thentic samples, indicates the presence of cis- and trans- 
1,2-diphenylcyclopentane and 1,5-dipheryl-1-pentene. 
These products can be explained by respectively coupling 
or disproportionation of the biradical II. 


p -CH-(CHa2)s -CH-@ 
(II) 106 pages. $2.00 
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DECARBOXYLATIVE DEBROMINATION OF 
B-BROMO ACIDS-STEREOCHEMISTRY, 
KINETICS, AND MECHANISM 


(L. C, Card No. Mic 58-1345) 


Benjamin Joseph Luberoff, Ph.D. 
Columbia University, 1955 


Following an intensive review of the literature on reac- 
_ tions of B-halo acids (55 references), the synthesis and 
proof of configuration of erythro- and threo-8-bromo-a, 
B-diphenylpropionic acid (I) are presented. 

Under a variety of conditions, erythro-I loses carbon 
dioxide and bromide ion and yields trans-stilbene (III). 
threo-I gives mixtures of cis- and trans-IIJ whose compo- 
sition depend on conditions. The rates of these reactions, 
which are all first order in I anion, are discussed in 
terms of the cis Effect. 

Mixtures of erythro- and threo-I were produced from 
either cis- or trans-stilbene-a -carboxylic acid (II) by 
(a) reaction with hydrogen bromide in acetic acid during 
twelve hours at 100-120°; or (b) by reduction of II by so- 
dium in refluxing butanol followed by treatment of the re- 
sulting a,8-diphenylpropionic acid with N-bromosuccini- 
mide in refluxing carbon tetrachloride, The latter was the 
preferable method. 

Separation of erythro- and threo-I was accomplished by 
fractional crystallization. 

The resulting acids were methylated by diazomethane 
and the esters treated with potassium methoxide in meth- 
anol. The ester of the acid melting at 200° d. gave five 
parts of cis-II (acid plus ester) to one of trans-II ester and 
is thus erythro-I; the ester of the acid melting at 155° d. 
gave equal parts of cis-II (acid plus ester) and trans-II and 
is thus threo-I, ae 

Both erythro- and threo-I gave cis-II on pyrolysis; and 
trans -III on treatment with silver nitrate in acidified eth- 
anol, 

In “50%” aqueous ethanolic buffers, erythro-I gave 
trans-III exclusively. Reaction was first order in the 
anion (specific rate 0.038 sec. * at 26.8 and 0.26 sec. * at 
40°). threo-I gave cis- and trans-III in ca. 90% yield under 
the same conditions. Both olefins came directly from the 
anion by first order reaction. At 26.8° and 40. 0° respec - 
tively, cis-III formed at specific rate 7.1 x 10° and 4.6 x 
10 * Sec. c. *; and trans-III at 7.7x 10° and 3.7 x10 * 
sec, '. (The formation of III was followed spectrophoto - 
metrically. ) The reaction which produces trans-III from 
threo-I anion is accelerated relative to that producing 
cis -III by increasing the ionizing power of the solvent. In 
ethanol, containing 2% water, the latter is faster by a fac- 
tor of 20; with 90% water, the former is 3.7 times faster. 

These facts indicate that erythro-I loses bromide ion 
and carbon dioxide by concerted trans elimination via a 
transition state with the vicinal phenyls trans. threo-I 
produces cis-II by an analogous transition state having the 
phenyls in an energetically unfavorable cis juxtaposition. 
This transition state appears to be ca. 4 kcal. less stable 
than the one without vicinal interaction. 

Solvolytic cleavage of the Br-Cg bond in threo-I anion 
followed by collapse of the resulting zwitterion appears to 
be the route by which trans-II is formed. 

erythro- and threo-8-bromo-a -methyl-8-phenylpro- 
pionic acid (IV) were prepared in the same way as I, 










































































erythro-IV melts at 95.2-98.2°; threo-IV melts at ca. 170°d. 





erythro-IV produces trans-8-methylstyrene (trans -VI) 
about twice as rapidly as erythro-I forms trans-III, threo-I 
gives mixtures of cis- and trans-VI in which the cis to 
trans ratio is greater than that for the olefins from threo-l. 
B-bromohydrocinnamic acid forms styrene 0.4 as fast 
as erythro-I forms trans-III, 190 pages. $2.50. 























SPECTRAL STUDIES IN MEDIUM- AND 
LARGE-RING CARBOCYCLIC COMPOUNDS 


(L. C., Card No. Mic 58-1726) 


Frederick Hammann Owens, Ph.D. 
University of Illinois, 1958 


The purpose of this work was to study the effect of ring 
size on the infrared and ultraviolet absorption spectra of 
carbocyclic compounds, Since the effect of one functional 
group upon an adjacent group in the same molecule is de- 
pendent (inter alia) upon the angle between the groups, it 
was expected that varying the angles between the groups 
by changing the ring size would produce varying absorption 
frequencies and intensities. Moreover, a comparison of 
the ultraviolet and infrared frequency shifts should enable 





one to determine the limits — and qualitatively the magni- 


tude — of ring strain in carbocyclic compounds, For this 
purpose, ketones, 2-bromoketones, and a,f-unsaturated 
ketones were synthesized and studied by spectral methods. 

The nine- to fifteen-membered carbocyclic ketones 
were obtained by reduction of the corresponding acyloins 
available from chain a,w-dicarboxylic esters, The six- 
to fifteen-membered 2-bromoketones were synthesized by 
bromination of the enol acetates of the ketones. Cyclodec- 
2-ene-l-one, cyclododec-2-ene-1l-one, cyclotridec-2-ene- 
l-one, and cyclotetradec-2-ene-1l-one were prepared by 
dehydration of the acyloins over alumina at 350°. 

The infrared carbonyl absorption frequencies of the 
medium -ring ketones (seven- to ten-membered) are 9-10 
cm * lower than the frequencies of the six- or eleven- to 
fifteen-membered ketones, and this decrease in absorption 
frequency is attributed to a spreading of the trigonal- 
carbon bond angle because of ring strain, However, the 
wave lengths and intensities of ultraviolet absorption of 
the six- to fifteen-membered cyclic ketones are essen- 
tially constant, and this fact is rationalized on the basis of 
contribution in the excited state of a charge-separated 
form which is essentially the same regardless of ring size. 

In the medium-ring 2-bromoketones, there is a high- 
frequency shift of carbonyl absorption in the infrared at- 
tributable to the CO-CBr dipole interaction in the ground 
state, because ring | strain forces the angle between the 
dipoles to be ca. 60° , whereas in the six- and eleven- to 
fifteen-membered rings the a-bromine atom is axial, the 
dipoles do not interact, and the frequency is essentially 
that of the unsubstituted ketone. There is a bathochromic 
shift of ultraviolet absorption and an increase in intensity 
for all the 2-bromoketones studied, and this shift is essen- 
tially constant with varying ring size. 

The infrared spectra of the a,8-unsaturated ketones 
show that there is little conjugation of the carbonyl group 
and the double bond in the ground state. In the ultraviolet 
all the ketones absorb at the same wave length, but the 
intensity increases with ring size. Thus, because of ring 
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strain, the probability of reaching the excited state may be 
decreased due to steric inhibition of resonance, 

The ultraviolet spectrum of cyclodec-5-ene-1l-one 
shows that there is transannular interaction between the 
carbonyl group and the double bond in the excited state, 
and this charge neutralization may be the factor causing 
the compound to have a slightly lower dipole moment than 
cyclodecanone. 122 pages. $2.00. 


A CARBON-14 TRACER STUDY OF THE 
SULFURIC ACID CATALYZED REARRANGEMENT 
OF 3,3-DIMETHYL-2-BUTANONE-1-C* 


(L. C. Card No. Mic 58-1495) 


Thomas S. Rothrock, Ph.D. 
University of Arkansas, 1958 


Major Professor: Arthur Fry 


In the past few years a good deal of work has been done 
on the sulfuric acid catalyzed rearrangements of alkyl- 
alkyl ketones and several carbonium ion type mechanisms 
have been proposed. Barton and Porter (1) rearranged 
2,2,4,4-tetramethyl-3-pentanone-1-C** and obtained 
largely 3,3,4,4-tetramethyl-2-pentanone-2-C**, showing 
that carbonyl group migration is not a major path for the 
rearrangement. 

In the present work, 3,3-dimethyl-2-butanone-1-C** 
was treated with concentrated sulfuric acid to investigate 
the possibility of methyl group rearrangements. A com- 
plete stepwise degradation of the ketone was also developed 
to check the possibility that more extensive rearrangement 
of the carbon skeleton had occurred. 

The carbon-14 of 3,3-dimethyl-2-butanone-1-C** was 
found to migrate away from the one-position and at suffi- 
ciently long reaction times, rearrangement 4, the carbon- 
24 became equally distributed among the four methyl 
groups (see Table I). No carbon-14 was found in the car- 
bonyl carbon of the rearranged ketone and within experi- 
mental error none was found in the central carbon of the 
tert-butyl group. The carbon-14 distribution obtained in 
two rearrangements is given in Table I. 

The rearrangement of the carbon-14 can be represented 
as taking place by the mechanism shown below, in accord- 
ance with the findings of Barton and Porter (1). 

et PL SE oh CHs OF 
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On the basis of oxygen exchange studies (2) it was pos- 
tulated that the rearrangement of the carbonium ion II is 
the rate determining step of the pinacol rearrangement (in 
1.0-3.0 M sulfuric acid). It was further shown that the 
rearrangement of II to I was not reversible under these 
conditions. If, as is now postulated, the carbonium ion II 
is an intermediate in the acid catalyzed rearrangement of 





TABLE I 


PERCENTAGE DISTRIBUTION OF CARBON-14 IN 
3,3-DIMETHY L-2-BUTANONE-X-C** FROM 
TREATMENT OF 3,3-DIMETHYL-2-BUTANONE- 
1-C** WITH CONCENTRATED SULFURIC ACID 





Position® Rearrangement 





1 
2,3,4,5,6 
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3,4,5,6 
3 








4,5,6 





O 
i 
~ CHs-C-C(CHs)s 


1 23 4 
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3,3-dimethyl-2-butanone-1-C"*, the results obtained show 
that the rearrangement of I to Iis reversible in concen- 
trated sulfuric acid. 

A specific rate constant of 0.49 x 10° sec * at 30° was 
found for the carbon-14 rearrangement in 3,3-dimethyl-2- 
butanone-1-C** by determining the amount of carbon-14 
still present in the number one position at various reac- 
tion times. This value for the rate constant is in line with 
the general trend of decreasing rate constants from di- 


1 


_ tert-butyl ketone to tert-butyl ethyl ketone as reported by 


Zook, Smith and Greene (3). 

No rearrangement could be detected on treatment of 
tert-butyl ethyl ketone with Lucas reagent for three hours 
at room temperature. Under the same experimental con- 
ditions, Roberts and Yancey (4) reported equilibrium of the 
carbon-14 in 2,3,3-trimethyl-2-butanol-1-C** among all 
the methyl groups. The carbonium ions which would be 
involved in the rearrangements of these two compounds 
differ primarily in the replacement of an alkyl group with 
a hydroxyl group. Clearly the presence of the hydroxyl 
group causes rearrangement to take place much more 
slowly. 
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PART I: THE DIRECTIVE CHLORINATION 
OF FLUORINATED ETHERS. PART II: THE 
STUDY OF FLUROINATED ALKYNES., 


(L. C, Card No. Mic 58-1238) 


Manoochehr Shahab, Ph.D. 
University of Colorado, 1956 


Supervisors: Professors Joseph D, Park and 
John R, Lacher 


This work was an extension of previous investigations 
carried out in this laboratory by Griffin,’ Stricklin”® and 
Wolf’” to study the directing effect of fluorine atoms on the 
chlorination of fluorine-containing ethers. 

The chlorination of 1,1,2,2-tetrafluoroethyl-1',1'- 
dichloroethyl ether, CF2HCF2-O-CCl2CHs, gave 1,1,2,2- 
tetrafluoroethyl-1',1',2'-trichloroethyl ether, CF2HCF>2 - 
O-CCl2CH2Cl exclusively. The structure of this ether was 
established by an unequivocal synthesis of 1,1,2,2-tetra- 
fluoroethyl-1',1',2'-trichloroethyl ether, CF2,HCF2-O-: 
CCl2zCH2Cl, via the addition of chlorine to 1,1,2,2-tetra- 
fluoroethyl-1'-chloroethenyl ether, CF2HCF2-O-CCl=CHz2, 
which was in turn made from dehydrochlorination of 1,1,2,- 
2-tetrafluoroethyl-1',1'-dichloroethyl ether, CF2HCF2 -O- 
CC12.CHs. 

The chlorination of 1,1,2,2-tetrafluoroethyl-1',2'- 
dichloroethyl ether, CF2HCF2-O-CCIHCCI1H2, resulted in 
the a, a, B-trichloroether, CF2HCF2-O-CCl2CClH2, and 
the a, 8, B-trichloroisomer, CF2HCF2 -O-CCIHCC12H, in 
a ratio of 2 to 1, respectively. 

The former ether, CF2HCF2-O-CClzCH2Cl, was iden- 
tical to the ether obtained from the chlorination of the a, 
a@-dichloro ether, CF2HCF2-O-CCl2CH2 as described 
above. The structure of the latter isomer, CF2HCF2-O- 
CCIHCCl, H, was proved by its cleavage with aluminum 
chloride to CF, HCONH, . 

No isomer with the general formula CF2ClCF2-O-R 
(where R is a chlorinated ethyl radical) was isolated 
throughout the course of this work. This is additional 


proof that the fluorine atoms, through their directing effect, 


prevent the substitution of the omega hydrogen atom of the 
fluorinated ethyl radical in free radical chlorinations. 

One phase of this work involved the preparation of 1,1, 
2-trifluoro-1,2-dichloropropanol-3 (CF2C1CFCI1CH2OH8), 
which on dechlorination yielded decomposition products. 

Another involved the addition of formaldehyde to CF2= 
CFMglI and replacement of the iodine by lithium in CF2= 
CFI, and subsequent addition of CH2O resulted in tar for- 
mation, 

Free radical addition of methanol to CF2=CFCl1 to give 
CF;2HCFCI1CH,2OH did not take place. The reduction of 
CF2=CFCOOEt with lithium aluminum hydride and subse - 
quent distillation led to a considerable amount of polymer- 
ization. In the course of this study, new compounds were 
uncovered, although we did not realize the preparation of 
CF2=CFCH2OH. 

Free radical addition of CF2Cl1CFCII to propyne pro- 
duced CF2C1ICFCICH=CICHs; which subsequently gave 1,1, 
2-trifluoro-1,2-dichloropentyne-4 (CF2C1CFCIC=CCH;) by 
dehydroiodination. Addition of bromine to 1,1,2-trifluoro- 
1,2-dichlorobutene-1 (CF,CICFCiICH=CHz) gave 1,1,2- 
trifluoro-1,2-dichloro-3,4-dibromobutane (CF2C1CFCICH- 
BrCHz2 Br) which gave CF2C1CFCICH=CHBr (A) upon treat- 
ment with potassium hydroxide. 





The structure of this olefin was established by ozonoly- 
sis. Further dehydrobromination of A gave 1,1,2-trifluoro- 
1 ,2-dichloro-3-butyne (CF2Cl1CFCIC=CH). 

The following route was also studied. The aldol conden- 
sation of 1,1,1-trifluoropropanone-2 gave 1,1,1,5,5,5-hexa- 

OH 
fluoro -4-hydroxy ,4-methyl pentanone -2 ,CF3C - CH2COCFs, 
CHs 
ig OH 
which is hydrated to solid ketone, CFs -C -CH2C 
CH; OH 
93 pages. $2.00. 


-CFs, 


upon standing in moist air. 


NITROUS ACID DEAMINATION OF 17-HYDROXY- 
20-AMINO-C2,-STEROIDS. STEREOCHEMISTRY 
OF D-HOMOANNULATION, 


(L. C. Card No. Mic 58-1363) 


Stanley Frank Stafiej, Ph.D. 
Columbia University, 1955 


In this investigation a study of the synthesis and deamin- 
ation of 17-hydroxy-20-amino-C,, -steroids was undertaken 
with the view of ascertaining the possible correlations be- 
tween the configurations at carbon atoms 17 and 20 and the 
steric course of rearrangement. 

Oximation of 38,17a -dihydroxyallopregnane -20-one-3- 
monoacetate (I) gave 38,17a-dihydroxy-20-oximidoallo- 
pregnane-3-monoacetate (II). Hydrogenation of II over 
platinum catalyst in acetic acid, followed by acetylation, 
afforded a mixture of 38,17a-dihydroxy -20a -acetamido- 
allopregnane -3-monoacetate (III) and 38,17a-dihydroxy - 
208 -acetamidoallopregnane-3-monoacetate (IV), of which 
the former greatly predominated. III was separated from 
the mixture by direct recrystallization and IV by chromo- 
tography of the mother liquor. Hydrolysis of III to the 
parent amine-diol was unsuccessful. 

To obtain the parent amine-diols, the mixture obtained 
on catalytic reduction of the acetate-oxime (II) was con- 
verted to the amine hydrochlorides which were fraction- 
ally crystallized. Treatment of the hydrochlorides with 
methanolic potassium hydroxide furnished 38,17a- 
dihydroxy -20a -aminoallopregnane (V) and a small amount 
of impure 38,17a-dihydroxy-208-aminoallopregnane (VI). 
The assignment of configuration at C2. for both acetate- 
amides (III) and (IV) and for their corresponding amine- 
diols (V) and (VI) has been based on optical rotation differ - 
ences, 

Contrary to literature reports on the unreactivity of the 
Cz2o carbonyl in 17a@-oriented acetyl side chains toward 
carbonyl reagents, 38,178-dihydroxy-17-isoallopregnane - 
20 -one-3-monoacetate (VII) was smoothly converted to 38, 
178 -dihydroxy -20-oximido-17 -isoallopregnane-3-mono- 
acetate (VIII). Under the same conditions, 38,176-dihy- 
droxy-17-isoallopregnane-20-one-diacetate (IX) failed to 
form an oxime. This result has been interpreted in terms 
of a steric effect exerted by the 17B-acetoxy group. Re- 
duction of VIII in acetic acid using a platinum catalyst, fol- 
lowed by saponification of the 3-acetate and fractional 
crystallization, gave 38,178-dihydroxy -208-amino-17-iso- 
allopregnane (X). The epimeric Cz2o amine was not isolated. 
Acetylation of X afforded 38,178 -dihydroxy -208-acetamido- 
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17-isoallopregnane-3-monoacetate (XJ). Assignment of a 
8 configuration at C2. for X and XI has been based on the 
structure and configuration of the nitrosation product inter - 
pretated in the light of the stereospecificity of the reaction. 

Rearrangement of 38,17a -dihydroxy-20a -aminoallo- 
pregnane (V), under the influence of nitrous acid, led to 
38 -hydroxy -17aa -methyl-D-homoandrostane -17-one (XII) 
from which was prepared its 3-acetate (XIII), the 3,17- 
diketone (XIV) and the 2,4-dinitrophenylhydrazone (XV). 
Under identical conditions, 38,178-dihydroxy-208 -amino- 
17-isoallopregnane (X) gave the isomeric 38-hydroxy-17af- 
methyl-D-homoandrostane-17-one (XVI) which was also 
characterized by formation of its 3-acetate (XVII), the 3, 
17-diketone (XVIII) and the 2,4-dinitrophenylhydrazone 
(XIX). Equilibration in alkaline medium of XII and XVI 
led to a mixture containing approximately 70% of XVI and 
30% of XII establishing that both compounds were epimers 
and not position isomers. Base catalyzed condensation of 
XVI with ethyl formate, which gave 38-hydroxy-16-hydro- 
xymethylene -17a8-methyl-D-homoandrostane-17-one (XX), 
established the position of the keto function at Ci7 and 
therefore the migration of C,; during rearrangement of 
the amino-alchols (V) and (X). The compound which pre- 
dominated in the equilibrium mixture (XVI) has been as- — 
signed the 17a8-methyl configuration (equatorial). 

A detailed interpretation of the nitrous acid deamina- 
tion of the amino-alcohols (V) and (X) has been presented 
in terms of steric and electronic factors operating in the 
transition states of the two possible modes of rearrange- 
ment, An analysis of the possible steric course of rear- 
rangement of 17a@-hydroxy-208-amino- and 178-hydroxy- 
20a -amino-C,, -steroids has also been presented. 

On the basis of individual rotatory contributions (roto- 
phoric effect) and taking the configuration of the 17B- 
hydroxy-2080amino steroid (X) as established, tentative 
assignments of configuration at C2. for the epimeric 3, 
178 ,20-trihydroxy-17-isoallopregnanes have been made, 

134 pages. $2.00. 


CHEMISTRY, PHYSICAL 
THE ACOUSTIC AND VISCOUS 
PROPERTIES OF LIQUIDS 
(L. C. Card No. Mic 58-1594) 
Sylvan Z. Beer, Ph.D. 
Polytechnic Institute of Brooklyn, 1958 
Adviser: Frank C, Collins 


An equation for the shear viscosity of liquids is devel- 
oped in the first part of this two-part dissertation. The 
equation, evolved empirically, is 


n = AOV,(a P/av), 
(RT/m)¥? 





Here 6 is the collision radius, V,. the incompressible 
molar volume, m the molecular mass, k and T have their 
usual meanings, P is the pressure and V the molecular 





volume, and A is the dimensionless proportionality factor. 
For liquids composed of simple organic molecules of low 
symmetry the factor A turns out to be constant within 
+15%. The mean value of the constant A can thus be used 
in the above equation to predict viscosity coefficients for 
many liquids from purely equilibrium macroscopic data. 
For liquids composed of molecules possessing a high de- 
gree of symmetry, the same equation predicts viscosities 
which are too low, compared to experiments. The same is 
true for liquids with long chain molecules. The high vis- 
cosities of the first group of liquids is attributed to local 
ordering or cybotaxis. The presence of local ordering 
would require an additional shearing force to establish 
flow. In the case of the long chain molecules, the larger 
than calculated viscosities are attributed to chain tangling. 
The temperature coefficients of the empirical viscosities 
are for the most part in good agreement with the measured 
values, 

The equation has its origin in recent developments of 
F. C, Collins and co-workers. They have shown that vis- 
cosity can be expressed as a function of the second deriva- 
tive of intermolecular potential with distance d*f/dR* and 
thus to (@P/dv).-. The other quantities are introduced 
largely on the basis of dimensional analysis. 

The same considerations also indicate that the “local 
viscosity” should be a function of (dP/dv).. Dielectric 
relaxation which is thought to be determined by the local 
viscosity was selected for the study of this relationship. 
We found that by substituting (¢P/dév) for the macroscopic 
viscosity, which is normally used in the equation for re- 
laxation time, a much improved relationship was obtained. 

The second part of this dissertation is concerned with 
the absorption of sound in liquids. Much recent work indi- 
cates that the frequency spectrum of the absorption of 
sound in liquids can give considerable information concern- 
ing the processes taking place on the molecular level. For 
the purposes of such investigations, we have designed and 
constructed a pulsed sonic apparatus for measuring the 
velocity and absorption of sound in liquids. The instru- 
ment operates at 15 Mc and utilizes separate transmitting 
and receiving crystals. Provisions were included for 
pulse-echo operation and for extension of the frequency 
range. The attainable accuracy with the present instru- 
ment is 2%. 108 pages. $2.00. 


INFRARED AND RAMAN SPECTRA 
AND THE NORMAL VIBRATIONS OF 
METHY LENECYC LOPROPANE 


(L. C. Card No. Mic 58-730) 


Edmund Justin Blau, Ph.D. 
The Ohio State University, 1953 


The dissertation is the first in a projected program in 
which a coordinated study will be made of the vibrational 
spectra, thermodynamic properties, and molecular struc- 
ture of molecules containing strained rings. The effect of 
strained rings on the properties of molecules containing 
them has long been a subject of interest for the organic 
chemist. In recent years our understanding of these effects 
has been increased greatly by the application of modern 
physical and physico-chemical techniques: the determination 
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of bond lengths and angles by electron and x-ray diffrac- 
tion; the study of vibrational and electronic spectra, and 
recently of pure rotational (microwave) spectra; the study 
of the energy associated with ring closure and ring strain 
by precise thermochemical measurements, etc. The meth- 
ods of the quantum theory of valence have also been ap- 
plied to the nature of the bonds in strained rings, and quite 
recently there has been a revival of interest in this direc- 
tion with the introduction of the concept of “bent” bonds. 
There are only a relatively small number of molecules 
containing strained rings (e.g., cyclopropane, cyclobutane, 
cyclopentane, spiropentane, ethylene oxide, etc.) for which 
reasonably complete studies of the thermodynamic proper - 
ties, vibrational spectra, and molecular structure have 
been carried out. The assignment of vibrational frequen- 
cies even for these compounds cannot be considered final 


in the absence of more detailed work on related compounds. 


In the present program these and related molecules, and 
their derivatives are to be studied, principally through 
their virbational (Raman and infrared absorption) spectra 
and their thermodynamic properties. 

The subject of the present study is a hydrocarbon re- 
cently prepared for the first time by Gragson’ and be- 
lieved to be the unusual compound, methylenecyclopropane, 

H2C 
| SC=CHe. Gragson showed 

H2 C7 
by the physical properties and a qualitative examination of 
the infrared spectrum that this compound is not any of the 
previously known hydrocarbons of formula C,H, (i.e., 1,2- 
or 1,3-butadiene, 1- or 2-butyne, or cyclobutene). A slight 
possibility exists that it may be one of the two methylcy- 
clopropenes, neither of which is known, but the method of 
preparation makes this unlikely. 

The methylenecyclopropane molecule is unique among 
known compcunds in the presence of a double bond at- 
tached directly to a cyclopropane ring. The strain in the 
ring may be expected to influence the nature of the double 
bond, and a discussion of this effect from the point of view 
of the quantum theory of valence therefore forms a part of 
the dissertation. A normal coordinate calculation has also 
been carried out as an aid in the assignment of frequen- 
cies. 

The methylenecyclopropane used in this investigation 
was prepared according to the method described by Grag- 
son,’ which consists of two steps. 2-Chloromethyl-1- 
propene (methallyl chloride) was chlorinated to obtain 3- 
chloro-2-chloromethyl-1-propene, which was then treated 
with magnesium in tetrahydrofuran solution to obtain 
methylenecyclopropane through ring closure. Since meth- 
ylenecyclopropane boils below room temperature, it dis- 
tilled out of the Grignard reaction flask and was readily 
collected in a dry ice-acetone trap. The material in the 
trap was fractionated and the portion boiling at 7.8-8.8°C. 
taken as the desired product. Gragson reported a boiling 
point of 8.34°C/749 mm for methylenecyclopropane. 

The principal infrared spectra on gaseous methylenecy- 
clopropane in the NaCl region were obtained with a Perkin 
Elmer Model 21 Double-Beam Spectrometer at pressures 
of 30, 100, and 600 mm of mercury, as required by the in- 
tensity of absorption in various ranges. These spectra 
were supplemented by spectra in the LiF and KBr regions 
taken on a Perkin-Elmer Model 12B Spectrometer. With 
LiF optics it was possible to resolve five bands in the C-H 
stretching fundamental region and ten weaker bands at 


with the structural formula 





higher frequencies, which are presumably overtones and 
combination bands. No additional absorption not observed 
with NaCl were found with KBr optics. 

The Raman spectra were taken photographically by a 
Lane-Wells High Speed Raman Spectrograph with Eastman 
#103F film, A jacketed Raman tube was constructed, 
which was cooled by a stream of cool dry nitrogen gas, and 
into which the sample could be distilled after the tube was 
in position in the spectrograph, Considerable difficulty 
was experienced with background on the Raman films, and 
it was not possible to eliminate this background com - 
pletely. Exposures up to 45 minutes were taken; longer 
exposures were not considered practical because of in- 
crease in the background, The Raman displacement were 
measured on a precision Mann comparator equipped with 
a 30 power microscope, and despite the background on the 
film, 18 lines attributed to the methylenecyclopropane 
molecule were measurable, It is believed that this in- 
cludes all but three or four of the weakest fundamentals. 

Polarization measurements were made by the method 
of Edsall and Wilson.” These were not very satisfactory 
because of the background and the necessity of increasing 
the exposure time to counteract the absorption of the Po- 
laroid film used in this method. Exposures as long as six 
hours were taken. It was possible to determine the polar- 
ization of four or five of the strongest lines with reason- 
able certainty. 

The most probable configuration of the methylenecyclo- 
propane molecule is one in which the four carbon atoms 
and the two ethylenic hydrogen atoms are coplanar. The 
ring, or methylenic, CHz groups are assumed to lie in 
planes perpendicular to the plane of the ring and bisecting 
the base ring angles. The molecule will then have the sym- 
metry of point group C2,.. Analysis of the molecular vi- 
brations by the methods of group theory show that there 
are 24 normal modes of 4 symmetry types; there are 8 A, 
modes, 7 Bi modes, 4 A2 modes, and 5 Bz modes. All of 
these are Raman-active, and all but the A2 modes are 
infrared-active. 

A calculation of the probable hybridization ratio of the 
orbitals at the central carbon atom has been made that 
indicates an increase in the p content of the ring orbitals 
at the expense of the double-bond orbital. The ring orbit- 
als are, in fact, virtually tetrahedral and the angle between 
them is consequently reduced from 120° to about 109°, with 
consequent reduction in the strain of the bonds. In this 
respect the valence structure differs from that of cyclo- 
propane, in which the angle between the orbitals is about 
104°, as has been shown by Coulson and Moffitt,* but it is 
similar to the structure in spiropentane, where tetrahedral 
hybridization is required because of the end-to-end sym- 
metry of the molecule. The reduction of the p content of 
the double-bond orbital may be expected to change the 
strength of the double bond and affect the double-bond 
stretching frequency. It was found that this was actually 
the case, as will be shown below. 

Since no data on the configuration of methylenecyclo- 
propane are available, it is necessary to estimate the 
structural parameters by comparison with related mole- 
cules. For the reasons indicated above, the ring parame- 
ters were taken from spiropentane* rather than cyclopro- 
pane; the parameters for the ethylenic portion of the 
molecule were assumed to be the same as in ethylene. 

The reciprocal kinetic energy or G-matrix method of 
Wilson®’*® was used in the normal coordinate calculation. 
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The CH stretching frequencies were not computed; they 
were removed from the G-matrix in the manner outlined 
by Wilson. 

Force constants for the ethylenic end of the molecule 
were transferred from Kilpatrick and Pitzer’s’ calcula- 
tions on isobutene and related olefins. For the cyclopro- 
pane end of the molecule, force constants were transferred 
from the calculations of Scott et al.° on spiropentane. The 
transfer is fairly straightforward for all the constants ex- 
cept those related to ring deformation, where difficulty 
arises largely because of the significant difference in 
structure between spiropentane and methylenecyclopropane 
at the central carbon atom. It was possible to make an 
unambiguous identification of the spiropentane ring defor - 
mation force constants with the methylenecyclopropane 
ring deformation force constants. For this reason Scott’s 
force constants for the two ring deformation modes were 
used only as a guide in selecting force constants for meth- 
ylenecyclopropane; solutions of the secular equation were 
obtained also for two other values of the force constants. 
The most suitable value was then chosen by comparison of 
the calculated and observed frequencies. 

With the aid of the normal coordinate calculation, an 
assignment of the observed infrared and Raman frequen- 
cies of methylenecyclopropane to the vibrational modes 
has been made. Appreciable departures from the calcu- 
lated frequencies are met with in some cases because of 
the uncertainties in certain force constants and the omis- 
sion of all but a few of the interaction constants. The ma- 
jority of the observed frequencies can, however, be as- 
signed with some certainty. The only frequencies not 
observed in the Raman spectrum are either expected to be 
very weak (the twisting modes), or else are expected to 
fall in the region (1050-1400 cm *) where the background 
on the Raman film was particularly strong. The unob- 
served infrared frequencies (aside from the inactive 
modes) lie beyond the range of the KBr prism, whose lower 
limit of transparency is 400 cm *, 

The observed spectrum gives further evidence against 
this compound being one of the methylcyclopropenes, since 
it contains a strong infrared band at 1032 cm *. Derfer, 
Pickett, and Boord’ have shown from a study of the number 
of substituted cyclopropanes that a band in this region is 
characteristic of the cyclopropane ring. The spectrum 
also contains a strong infrared band at 890 cm ’, which is 
characteristic of the out-o-plane bending of a terminal 
ethylenic CHz group. This group is a part of the structure 
of either of the methylcyclopropenes. 

Perhaps the most interesting result of this investigation 
is the frequency of the double-bond stretching mode. This 
is one of the most characteristic olefin frequencies; it has 
been observed at about 1660 cm *, with remarkably little 
variation, in all olefins previously investigated. There is 
no significant Raman scattering or infrared absorption in 
the methylenecyclopropane spectrum in this region, The 
frequency calculated in the normal coordinate analysis is 
1843 cm *; although this value is only approximate be- 
cause of the uncertainties in the force constants, it (to- 
gether with other considerations) shows that purely kinetic 
effects are sufficient to cause an increase in the double- 
bond stretching frequency in methylenecyclopropane of the 
order of 150 cm *. A moderately strong Raman line at 
1781 cm * has been assigned to this mode and seems to 
be the only reascnable choice among the observed frequen- 
cies. As mentioned previously, valence theory considera- 





tions show that the double bond in methylenecyclopropane 
differs from a normal double bond in that the orbital at the 
end attached to the ring is approximately an sp hybrid in- 
stead of an sp’ hybrid. This is a result of the direct at- 
tachment of the double bond to the highly strained cyclo- 
propane ring. This change in hybridization cou:d produce 
a change in the force constant for the bond, and may also 
be a factor in the shift of the double-bond frequency from 
its normal value. 260 pages. $3.35. 


1, Gragson, J. T. “The Synthesis of Some Mono-alkyl- 
cyclopropanes and Methylenecyclopropane,” dissertation, 
The Ohio State University, 1951, 

2. Edsall, J. T., and Wilson, E. B., Jr. “A Simple 
Method for Determining the Polarization of Raman Lines,” 
J. Chem, Phys., 6 (1938), pp. 124-7. 

3, Coulson, C. A., and Moffitt, W. E, “The Properties 
of Certain Strained Hydrocarbons,” Phil. Mag., 40 (1949), 
pp. 1-35, | 

4. Donohue, J., Humphrey, G. L., and Schomaker, V. 
“The Structure of Spiropentane.” J. Am. Chem. Soc., 67 
(1945), pp. 332-5, 

5, Wilson, E. B., Jr. “A Method of Obtaining the Ex- 
panded Secular Equation for the Vibration Frequencies of 
a Molecule,” J. Chem, Phys., 7 (1939), pp. 1047-52 

6. Wilson, E. B., Jr. “Some Mathematical Methods for 
the Study of Molecular Vibrations,” J, Chem, Phys., 9 
(1941) pp. 76-84. 

7. Kilpatrick, J. E., and Pitzer, K.S. “Normal Coor- 
dinate Analysis of the Vibrational Frequencies of Ethylene, 
Propylene, cis-2-Butene, trans-2-Butene, and Isobutene,” 
J. Research Natl. Bur, Standards, 38 (1947), pp. 191-209. 

8. Scott, D. W., Finke, H. L., Hubbard, W. N., McCul- 
lough, J. P., Gross, M. E., Williamson, K. D., Waddington, 
G., and Huffman, H. M. “Spiropentane: Heat Capacity, 
Heats of Fusion and Vaporization, Vapor Pressure, En- 
tropy and Thermodynamic Functions,” J. Am. Chem. Soc., 
72 (1950), pp. 4664-8, 

9. Derfer, J. M., Pickett, E, E., and Boord, C. E., “In- 
frared Absorption Spectra of Some Cyclopropane and Cy- 
clobutane Hydrocarbons,” J. Am. Chem, Soc., 71 (1949), 
pp. 2482-5, 

Abstract published by special arrangement with The 
Ohio State University. 


























THE ELECTROLYTIC REDUCTION 
OF ACETYLENIC GLYCOLS 


(L. C. Card No. Mic 58-760) 


George Leonard Brownell, Ph.D. 
The Ohio State University, 1953 


The electrochemical course of electrochemical reduc- 
tion of organic molecules has in the past received very 
little attention. Mettler’ in 1906 claimed that the reduction 
of phthalic acid at a lead cathode gave trans 1,2-dihydro- 
phthalic acid, Campbell and Young’ reduced various ace- 
tylenic hydrocarbons at a spongy nickel cathode and ob- 
tained the cis-ethylenic hydrocarbons. 

It is convenient at the outset to divide electrolytic re- 
ductions of organic compounds into two classes according 
to the physical nature of the cathode:* 
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1. Spongy nickel, platinum, copper, etc. at which the 
reduction is essentially of a catalytic nature. 

2. Most other metallic cathodes which simulate the 
reducing properties commonly attributed to dissolving 
metals, such as zinc in acid or metallic couples such as 
socium amalgam. 

The purpose of this investigation was to determine what 
effect, if any, the cathode material and the physical nature 
of its surface has on the stereochemical course of electro- 
lytic reduction, The present work was initiated by the 
study of 2-butyne-1,4-diol, since two isomeric butenediols 
are possible, cis 2-butene-1,4-diol, and trans 2-butene-1, 
4-diol, 2-Butyne-1,4-diol also had a great practical at- 
traction in that it was very soluble in a solution of aqueous 
electrolyte. 

The reductions were performed at the following metal 
cathodes: Cu, Ag, Zn, Ni, Co, Pb, Cd, Sn, and amalgamated 
copper. The cathodes were prepared by plating a spongy 
surface of the metal onto either a wire gauze or a sheet of 
the same metal which was being plated. Copper, for ex- 
ample, was plated from a solution of copper sulfate onto a 
copper wire gauze. The reduction itself was usually car- 
ried out inside a Coors porous cylinder surrounded by the 
anode and analyte in a beaker, 

The analysis of the reduction products was accom- 
plished by using the Raman spectra technique of Stamm.* 
A satisfactory method for qualitatively identifying the re- 
duction products made use of the 1660 cm * vibration fre- 
quency for the cis-ethylenic line, the 1675 cm * vibration 
frequency for the trans-ethylenic line, and the 2220 cm * 
and 2280 cm * vibration frequencies for the acetylenic 
lines. The quantitative analysis of the products required 
a combination of the Raman spectra and a microhydrogen- 
ation technique. The microhydrogenation determined the 
amount of total unsaturation in the reduction product. The 
value calculated for total unsaturation obtained from the 
Raman spectra was compared with the value calculated 
from microhydrogenation. If the values did not agree, the 
discrepancy was attributed to the formation of the unsatu- 
rated product, butane-1,4-diol. 

It was surprising that SO many cathodes reduced 2- 
butyne-1,4-diol, especially those of high overvoltage met- 
als, such as Pb, Cd, Sn, Zn, and amalgamated copper. The 
butenediol that was formed using Pb, Cd, Sn, and amalga- 
mated copper as cathodes was the trans-isomer. Ata Zn 
cathode a mixture of both the cis- and trans-isomers was 
formed, The low overvoltage cathodes of Cu, Ag, Ni, and 
Co produced only the cis-isomer when they were used for 
the reduction of 2-butyne-1,4-diol. 

The reduction was found to proceed more efficiently | 
when a basic electrolyte such as sodium hydroxide was 
used, In fact, the reduction of 2-butyne-1,4-diol could not 
be achieved at a spongy lead cathode in sulfuric acid solu- 
tion. 

A difficulty that was encountered during this study was 
the low recovery of products from the electrochemical re- 
action. This low recovery could not be accounted for on 
the basis of the decomposition of the starting material, 
butynediol, or its reduction product, butenediol. The loss 
of material could possibly be attributed to the migration of 
material from the cathode compartment into the anolyte, 
where it was oxidized to carbon dioxide and water at the 
anode, 

Alcoholic products such as crotyl and butyl alcohol 
were also isolated when butynediol was reduced to butene- 








diol at spongy copper and nickel cathodes. These products 
probably resulted from the fission of one OH group from 
either butynediol or butenediol. It is interesting to note 
that only a mixture of crotyl and butyl alcohol was obtained 
when an attempt was made to reduce butenediol to butane- 
diol. 

The reduction of propargyl alcohol and 2,4-hexadiyne-1, 
6-diol was investigated at oxidized copper and spongy cop- 
per cathodes, Propargyl alcohol was reduced at an oxi- 
dized copper cathode to allyl and some propyl alcohol. The 
2,4-hexadiyne-1,6-diol when reduced at a spongy copper or 
oxidized copper cathode produced a monohydroxy diene. 
This compound was, perhaps, 2,4-hexaidene-1l-ol of the 
cis-cis configuration. 110 pages. $2.00. 
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THE CATALYTIC OXIDATION 
OF PERF LUOROPROPENE 


(L. C, Card No. Mic 58-1532) 


Warner Howard Christie, Ph.D. 
University of Florida, 1958 


This work was undertaken in an attempt to find mate- 
rials that would be useful as catalysts for reactions of 
fluorocarbon compounds. The reaction of CFs;CF_-CF2 
with oxygen over a number of different surfaces was stud- 
ied. The classical oxidation catalysts of organic chemis- 
try, studied in this work, were found to be unsuitable for 
the oxidation of fluorine containing compounds from ihe 
standpoint of useful products. Cupric oxide gave mainly 
COz as a product. The main reaction Coemreeag over Hop- 
calite oxidation catalyst was: 


CF;CF_-CF.2 + Metal Oxides = 3COz2 + Metal Fluorides. 


A number of inorganic fluorides were studied as oxida- 
tion catalysts. The alkali fluorides were all found to cata- 
lyze the oxidation of CFsCF-CF,2. The order of catalytic 
activity was CsF >RbF >KF, LiF >NaF. This sequence 
agreed with the order of fluorine exchange observed for 
CFsCF_-CFz and the alkali fluorides by other workers. 
The catalytic activity of these salts was shown to be a func- 
tion of their melting points. The oxidation process was 
not a surface area limited process. Although the exact 
mechanism of this reaction was not understood, it was 
postulated that rapid migration of fluorine atoms through 
defect sites in the crystal might be involved. These atoms 
would be capable of attack on the olefinic double bond to 
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form intermediate radicals. These radicals would then be 
attack by oxygen to give rise to oxygen containing products. 
| New and useful compounds were found among the reac- 
tion products over CsF and NaF. Of the alkali fluorides, 
CsF gave the most satisfactory results in terms of prod- 
ucts obtained. The ratio of high-boiling products to low- 
boiling products was appreciably higher for CsF than for 
NaF. The oxidation of CF;CF-CF2 over CaF2, BaF2 and 
Ni was thermal in nature rather than catalytic. In the 
case of Ni, which was studied extensively, this thermal 
reaction gave only low-boiling products. : 
The discovery that metallic fluorides were effective 
catalysts for the oxidation of CF;CF-CF2 was a unique 
find, Prior work in the field of catalysis would not lead 
one to consider these materials as useful catalysts for ox- 
idation type reactions. The success obtained with this new 
method of oxidation suggested that it will be a useful tool 
for the oxidation of other reactive fluorine-containing com- 
pounds. 128 pages. $2.00. 


LOW TEMPERATURE HEAT CAPACITY OF 
SODIUM PALMITATE AND RELATED COMPOUNDS 


(L. C. Card No, Mic 58-762) 


John Walter Droege, Ph.D. 
The Ohio State University, 1953 


METHYL PALMITATE 


In the process of their extensive investigations of long 
chain compounds, King and Garner’ found 0.438 cal/deg/g. 
for the average specific heat of solid methyl palmitate over 
the range 18 to 24°C. For the liquid over the range 36 to 
59°C, they reported 0.524 cal/deg/g., and for the heat of 
crystallization, 13.23 Kcal/mole. They used the method of 
mixtures which gives the difference in heat content when 
the sample is dropped from a thermostat into a colder 
calorimeter. Specific heats and the heat of crystallization 
were then obtained by subtraction. They observed a con- 
siderable amount of scatter in their data for the solid. 
They attributed this to the fact that methyl palmitate crys- 
tallizes very slowly. 

When methyl palmitate solidifies, the temperature of 
the sample rises slowly until crystallization is complete. 
Upon melting, the same effect occurs and the rise in tem- 
perature is greater than that which could be attributed to 
impurities. It appears that solidified methyl palmitate 
passes through two metastable phases before changing into 
the stable form. The first of these transformations is 
complete in about two days, and the second requires 
months for completion. 

Methyl palmitate for this research was prepared from 
Proctor and Gamble Triple Pressed Stearic Acid, which 
contained about forty per cent palmitic acid. After the 
starting material was methylated it was hydrogenated to 
remove unsaturation. 

A fractionating column was built for the vacuum distil- 
lation of the methyl esters. A low pressure drop was 
achieved by the use of wire gauze packing. Four heating 
coils were used to maintain adiabatic conditions along the 
column. These heating coils were controlled with the aid 
of four sets of difference thermocouples. The reflux ratio 





was controlled with an automatic timing device. A closely 
regulated manostat kept the pressure constant within 0.1 — 
mm. Small samples were collected and characterized by 
determining the setting point. Three successive distilla- 
lations yielded a product of an estimated purity of 99.7 per 
cent, 

The apparatus and procedures used in the Cryogenic 
Laboratory of the Ohio State University for determining 
heat capacities have been adequately described.”* Only a 
brief outline is given here, 

Heat Capacity, Cp , is defined as (.)H/T)p, where H 
is the heat content, T, the temperature, and P, the pres- 
sure. In practice, a known amount of energy is added to 
the calorimeter and sample. The resultant temperature 
change is measured, and the quotient, AH/AT, gives the 
average heat capacity. 

The calorimeter was surrounded by a massive cylinder 
maintained at a nearly constant temperature during the 
energy input. The heat leak was minimized by reducing 
the pressure to less than 10 ° mm. The whole assembly 
was immersed in a Dewar flask which held liquid air or 
liquid hydrogen coolant. 

The copper calorimeter was wound with a gold wire 
which was used as a thermometer-heater. The resistance 
was measured by observing simultaneously the potential 
across the thermometer, and across a standard resistor 
in series with the thermometer, as a very small current 
was passed through the circuit, Temperatures so meas- 
ured were corrected by continuous comparison with a cali- 
brated thermocouple soldered to the calorimeter. Correc- 
tion was also made for the effect of the surroundings on 
the temperature measured by the resistance thermometer. 
The measured AT was corrected for loss and gain of heat 
to and from the surroundings. 

During energy input the current and potential were 
measured in a similar manner except that a voltage divider 
was used to bring the measurements within the range of 
the instrument. Corrections were made for the resistance 
of lead wires and for heat dissipated in the voltage divider 
resistance, which was in parallel with the heater. 

Heat capacities calculated from these measurements 
were corrected for the heat capacity of the calorimeter 
and for the helium which filled the void space inside the 
calorimeter. 

Measurements were made in terms of International 
Volts and Ohms. Electrical energy was converted to ther- 
mal units by dividing by 4.1833. Results were thus ob- 
tained in terms of the defined calorie. All weights were 
reduced to vacuum, 

From the smooth curves drawn through the data the 
thermodynamic functions heat content, H° - Hj, entropy, S’, 
-(F° - Ho) 

T 
The error in heat capacity results at 20° was about 2 per 
cent; at 60°, 0.6 per cent; at 140°, 0.3 per cent; and at 
250°, 0.5 per cent. 

Measurements over the range 15 to 308° K were made 
on methyl palmitate between 10 and 46 days after solidify- 
ing the sample. There was no evidence of time dependence 
in the results. Some measurements of the heat of fusion 
were also made, resulting in the value 14.0 Kcal/mole. 
Because of experimental difficulties the error in this re- 
sult was probably about one per cent; 

The results from the smooth curve are given in 
Table 1. 


and the free energy function, , were calculated, 
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Table 1 
Thermodynamic Functions for Methyl Palmitate 


0 - (F° - Hp) 
C,, S yr .& 7 


.| Cal/deg mol | Cal/deg mol | Cal/mol | Cal/deg mol 


0.49 2.91 38.2 1,00 
17,99 10.46 270.5 3.70 
30.09 20.11 754.2 7.54 
39.92 30.16 1457.8 11,94 
47.56 39,91 2334.6 16.56 
93.96 49.14 3349.9 21.22 
99.59 07.88 4485.7 25.84 
64.93 66.18 0729.4 30.37 
70.14 74,12 7080.1 34,79 
75.66 81.80 8537.4 39.11 











81.74 
88.26 
96.05 
104.88 


89.29 
96.67 
104.04 
111,47 


10110 
11809 
13650 
15658 


43.33 
47.47 
01,54 
99,099 


114,27 119,03 














17849 99,53 





PALMITIC ACID 


Palmitic acid was prepared by saponification of the 
previously purified methyl palmitate. The ester was re- 
fluxed with an excess of sodium hydroxide. The soap was 
dried, ground, and extracted with ether. It was then acidi- 
fied, dissolved in ether, and washed until neutral to litmus. 
After evaporating the ether, the palmitic acid was dried at 
55°C under high vacuum. The sample was crystallized 
from the melt before loading into the calorimeter in order 
that it might be in the “C” modification. Dr. F. B. Rose- 
vear of the Procter and Gamble Company kindly examined 
the sample by x-ray diffraction and confirmed the phase 
identification. The impurity was determined from a cool- 
ing curve to be about 0.2 mole per cent. 

Heat capacity determinations were made over the range 
15 to 302°K. The results are shown in Table 2. These 


Table 2 


Thermodynamic Functions for Palmitic Acid 


He - He <= 


.| Cal/deg mol| Cal/deg mol | Cal/mol | Cal/deg mol 


4.00 1.69 23.6 0.51 
16.19 8.04 221.2 2.01 
27.97 16.89 665.6 9.80 
36.96 26 .24 1319.8 9.74 
43.72 35.24 2129.1 13.95 
49.39 43.73 3062.0 18.11 
24.68 01.74 4102.3 22.44 
09.81 09,38 0247.9 26.58 
64.82 66.71 6493.6 30.63 
10,27 73.82 7843.7 34.60 








c. s 








results are from 1 1/2 to 2 per cent below those of Parks 
and Kelley. * 


SODIUM PALMITATE 


A great many phases have been reported in the sodium 
palmitate-water system. This research is concerned with 
three of them. 

Vold, Rosevear, and Ferguson’ identified the omega 
phase, which appears upon cooling an anhydrous sample 
from about 120°C or higher. 

The delta phase, reported by Ferguson, Rosevear, and 
Stillman,’ is the phase usually obtained upon room temper - 
ature dehydration of a hydrous sample. Delta appears to 
be the stable phase in samples containing more than about 
five per cent water. 

Beta is the phase of greatest prominence in commercial 
soaps. It is obtained by mechanical working of a hydrous 
sample at about 80°C. It appears that complete dehydra- 
tion of a beta sample at room temperature results in at 
least partial transformation to delta. Wood’ has determined 
the heat capacities of several beta samples of varying 
water content, His data have been used as a guide in extra- 
polating the delta and omega results of this research to 
O'K, 

Sodium palmitate samples were prepared by treating 
the previously prepared palmitic acid in alcoholic solution 
with a little less than the theoretical amount of sodium hy- 
droxide. The excess palmitic acid was removed by heating 
for several hours at 190°C under high vacuum. X-ray an- 
alysis verified that the material so obtained was of the 
omega modification. 

Delta sodium palmitate was prepared by room temper - 
ature drying of a 3 1/2 per cent aqueous solution. The 
phase identification was verified by X-ray analysis. 

Heat capacity determinations were made on both samples 
over the range 58 to 300° K. Results from the smooth 
curves are reported in Tables 3 and 4. 

From these results it cannot be definitely stated that 
delta sodium palmitate is the more stable of the two phases, 
although indications seem to point in the direction of this 


Table 3 


Thermodynamic Functions for Omega Sodium Palmitate 


- (F° - Ho) 
Pp T 


.| Cal/deg mol| Cal/deg mol Cal/mol | Cal/deg mol 


4.60 2.07 29.2 0.61 
15.76 8,42 225.0 2.80 
27.80 17,14 663.1 6.09 
37.82 26.97 1323.5 10.03 
45.67 35.88 2161.3 14,27 
02.41 44.82 3143.6 18,62 
98.20 53.34 4250.8 22.98 
63.68 61.47 9469.9 27.28 
69.13 69.29 6798.1 31,52 
74,94 76.87 8238.0 35.68 








C 





S° H® - Hp 








75.91 
82.27 
89.96 
99.78 
111.28 





80.78 
87.64 
94,52 
101,54 
108.80 





9305 
10885 
12604 
14499 


16604 





38.48 
42.29 
46.04 
49.76 
93.45 











80.89 
87,51 
96.12 
107.46 
119,59 





84,29 
91.60 
98.93 
106 .46 
114,28 





9796 
11478 
13310 
15343 
17612 





39.76 
43.78 
47.74 
91.66 
99,097 
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Table 4 


Thermodynamic Functions for Delta Sodium Palmitate 


Deg. K.| Cal/deg mol| Cal/deg mol Cal/mol| Cal/deg mol 


20 4.62 2.08 29.4 0.61 

40 15.85 8.46 226.2 2.81 

60 | 27.98 17.23 666.6 6.12 

80 38.18 26.74 1332.8 10.08 
100 45.83 36.11 2175.3 14.36 
120 02.94 45.07 3160.6 18.73 
140 98,13 03.60 4268.0 23.11 
160 63.33 61.71 0484.1 27.43 
180 67.81 69.42 6795.3 31.67 
200 73,04 76.83 8202.2 35,82 
220 78.88 84.06 9721 39.87 
240 84,96 91.18 11358 43.86 
260 91.48 98.23 13121 47.77 
280 98.84 105.27 15022 01.62 
300 107,21 112.37 17081 99.43 








T Cy Ss 




















conclusion. Extension of these results to 300° C would 
prove very interesting because of the well-known “step- 
wise” melting of anhydrous soaps. 69 pages. $2.00. 
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THE DETERMINATION OF THE CRYSTAL STRUCTURE 
OF POTASSIUM TRICHLOROCUPRATE (II), KCuCls 


(L. C. Card No. Mic 58-1489) 


Claudius William Dwiggins Jr., Ph.D. 
University of Arkansas, 1958 


Major Professor: R.  F. Kruh 


The compound, KCuCls, was prepared by melting equi- 
molar quantities of KCl and CuClz and cooling rapidly after 
melting. The resulting KCuCls was dissolved in acetic 
anhydride, and the solution was allowed to evaporate ina 
CaCle KOH desiccator for one month at 25°, Suitable crys- 
tals for x-ray diffraction were then selected and mounted 
in thin-walled, glass capillaries. 

On examination of Laue, rotation, and Weissenberg 
photographs it was found that the space group is P2,/c, 
and the following unit cell parameters were obtained: 


a= 4053 
b = 13.87 A 
c= 8.8728 
B = 98° 7 


The space group was confirmed by intensity statistics and 
the fact that a structure for the compound could be ob- 
tained assuming this space group. The density of the crys- 
tals was found to be 2.85, which showed four molecules 

per unit cell. 

Intensities of the Weissenberg reflections were deter- 
mined by visual comparison with a calibrated set of timed 
exposures. A Patterson map was prepared on the b-c 
plane. From the Patterson map a Buerger Minimum Func- 
tion map was prepared of the b-c plane giving the approxi- 
mate y and z coordinates. Using these coordinates, an 
electronic density map was prepared on the b-c plane and 
refined three times. This resulted in a R of 0.19 and the 
following y and z coordinates: 


Atom y Z 


Cu .050 .156 
Cl, .199 .260 
Cle .004 .674 
Cls .097 .965 
K .168 .558 


Since it was found experimentally impractical to rotate 
the crystal around any other axis than the a-axis, the x 
parameters were determined by a trial-and-error method, 
and the structure factors obtained for a trial structure 
were compared with experimental structure factors for 
the (2k1) reflections. When some agreement was observed 
between experimental and calculated structure factors the 
x coordinates were further refined by least squares. The 
final R value obtained on comparison of the calculated and 
observed structure factors for the (2kl) reflections is 0.54. 
The x coordinates thus determined are: 


Atom x 


Cu .003 
Cl, .002 
Cle 387 
Cl; .220 
K .040 
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The x-coordinates obtained are probably somewhat in 
error as shown by the large R value, but a large fractional 
error in the x-coordinates would not result in very large 
errors in bond distances and angles since the a translation 
of the unit cell is so small. 

The copper atom is surrounded by six chlorines in a 
somewhat distorted, elongated-octahedral configuration. 
The structure of the compound may be visualized as 
follows: 

Starting with a rectangular Cu2Cl,_ structural unit that 
may be thought of as two slightly distorted square planes 
of chlorines around copper with one common edge, one may 
view the Cu2Cle rectangles as being placed one above the 
other in stairstep fashion. This is done in such a way that 
each copper has a chlorine above it and below it at longer 
distances, resulting in an infinite chain of composition 
(CuCl;) i” formed by the sharing of appropriate edges of 
distorted octahedra, The positive potassium ions occupy 
the space between neighboring chains, thus holding the 
structure together. 51 pages. $2.00. 


IONIZATION CONSTANTS OF 
FLUORINATED ACIDS 


(L. C. Card No. Mic 58-764) 


Charles Junius Fox, Ph.D. 
The Ohio State University, 1953 


Introduction 


The measurement of ionization constants and their use 
in interpreting the effect of substituents on many Carnony- 
lic acids have been reviewed.’ 

For saturated aliphatic acids this method has been used 
to evaluate the relative induction of elements and groups 
and to measure the distance from the carboxyl group 
through which this induction remains effective.” For aro- 
matic acids, induction is complicated by mesomerism,”* 
and ionization is tied to both. The ionization constants of 
halogenated benzoic acids increase with the substituents 
in the order F <Cl < Br, which is the reverse of the order 
that would prevail for induction alone. This may be pic- 
tured as a series of mesomeric shifts opposing the stabili- 
zation of the anion by resonance, for which the halogens 
are effective in the order F > Br > Cl.° 

A comparison between CH2=CH-CH2CH2COczH and va- 
leric acid, and between CH2=CH-CH2COczH and butyric 
acid, indicates that the double bond has an electronegative 
induction, For acrylic acid, CH2=CH-CO2zH, this induction 
should be very effective, as it should increase roughly as 
the square of the distance; yet acrylic acid has only K x 
10 ° = 5.5, about four times the constant for propionic acid. 
This is attributed to a mesomeric shift 


py O 
yc > Cec” 
OH 


which partly cancels the induction effect. * 
In halogenated acrylates, halogens in the 3-position 
should have an adverse mesomeric effect in the order 
F >Cl > Br, opposing the general induction effect. 
The subject of this thesis is comprised of two parts: 
1, The investigation of the series,” CF;CO2H, CFs;- 
CH2CO2H, and CF;CHzCHz2COzH, is now extended to 


(CHe2)sC He MgCl 





include the synthesis and measurement of CF;CH2CH2CHz - 
COzH. This compound tests the idea that when intramolec- 
ular hydrogen bonding by six-membered ring formation 

can occur the degree of dissociation is enhanced as in bu- 
tyric acid,’ and this effect should be more pronounced 
when the 4-hydrogens are activated by a strong electro- 
negative group such as -CFs3. 

2. A study of the methods of preparation for fluorinated 
acrylic acids CF2=CHCO2H, CF2=CFCO2H, and CH2= 
CFCOz2zH and the effect of vinyl fluorine on the degree of 
dissociation of the carboxyl group is originated. This is 
an attempt to show that mesomeric effects are not limited 
to substituents on the aromatic nucleus. 


Experimental Results 


The ionization constants are obtained by potentiometric 
titrations and for conductance measurements. 

Potentiometric titrations are carried out with a Beck- 
man (Model E-2) pH meter. Values for the ionization con- 
stant (K) are computed from pH measurements at intervals 
during titration by means of the equation,’ 


; 
pK = pH -llog (salt) + Cy+| 
(acid - Cyt : 








Conductance measurements are carried out with the 
bridge previously described® and an oscilloscope as null- 
point indicator, Values for the classical ionization con- 
stant (Kc) are obtained from the equation,” 


Kc) = Ca 2 
l-@’ 


where C is the concentration in gram equivalents per liter 
and @ is the conductance ratio, Thermodynamic ionization 
constants are calculated from the equation.” 


= log a?C - 2A Vac 
O b] 


= 


where A = 0.51 at 25°C and a is the ratio A/A'. The 
equivalent conductance corrected for interionic forces 
(A') is obtained from a form of the Onsager equation.’° 

The reproducibility of the measurements is indicated 
by denoting the average deviation from the mean. 





log KTnh 


5,5,5-Trifluorovaleric acid, CF3(CHz2)s;sCO2H 
Synthesis is achieved by the following sequence: 


Sb F's 
SbFsCle 


+ 
H _, CFs (CHz).CH,0H 25749 , 


CF3(CHz2);CH2Cl oo CFs - 


CCls(CHz2)sCH2Cl 











CFs (CHz);CO2H 
An alternate synthesis, 


CH, —CHe 
M =“ 
CF;CH2CH2Cl ——©-4 CF; CH2CH2 MgCl + 


H* 
+ CFs (CHz)3CH20OH, 








CF (CHz)sCH2OMgCl 


fails when ethylene oxide does not condense properly with 
the Grignard reagent. 

The inductive effect of the -CFs group falls rapidly with 
increasing distance.® The ratio of K for the fluorinated 
acid to the unfluorinated analog is: for CF;CO2H a factor 
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of 10*; for CF;CH2CO2H a factor of 10°; and for CF;CHz - 
CH2CO2H less than a factor of 5. By extrapolation CF;- 
(CH2);COz2H could not be expected to differ measurably 
from valeric acid; however, its ionization constant (K x 
10° = 3.2 + 0.03) is more than twice as large, and this is 
interpreted as an indication of intramolecular hydrogen 
bonding with formation of a six-membered ring. For ex- 
ample, -] 


. 

C 
i 
& 
H2C H 
\/ 

| 
CFs _ 


2-Fluoroacrylic acid, CH2=CFCO2H 
Synthesis is achieved by the following sequence: 


1. CHzBrCHBrCO.zCH; + quinoline -~ CH2=CBrCO2CH,;”” 
2. CHz=CBrCOzCHs; +Brz2 — CHz2BrCBrzCO2zCHs 

3. CH,BrCBr,CO,CH, + HgF;—>CH,BrCBrFCO,CH, 
+ 
9 


Hz 








. CHzBrCBrFCOz2CH; + OH — CHzBrCBrFCO2H 
. CHeBrCBrFCO2zH + Zn + Ete2zO — CH2 = CFCO2H. 


This demonstrates that fluorination of polyhalogenated 
esters with HgF2 occurs in a position. 


This is also demonstrated by the sequence: 
1, CH2BrCHBrCO2CHs + HgF2 — CH2 BrCHFCO2CHs 


2. CHzBrCHFCO2CH; + EtsN — CHBr=CHCO2CHs; + pol- 
ylmer of CH2=CFCO2CHs. 


The ionization constant of CH2=CFCOz2H is Ktp = 10° = 
279 + 3; the fluorine in its alpha position exerts a strong 
inductive effect, which is further enhanced by such a mes- 
omeric shift of electrons as 


This interpretation is required since the acrylic acid is 
stronger than CH2FCO2H™ (K+, x 10° = 161 + 2) in which 
induction only operates. 


3,3-Difluoroacrylic Acid, CF2=CHCOzH 

Dehydrohalogenation of CF;CH2CO2H with dilute aque- 
ous sodium hydroxide proceeds slowly at room tempera- 
ture. The crystalline material obtained from an ether ex- 
tract appears to be a mixture of hydrates and ether 
complexes of CF2=CHCO2H. Distillation of this mixture 
gives a small amount of material which on the basis of 
analysis and neutral equivalent is formulated as CF2= _ 
CHCO2H-2H,0. Dehalogenation of CF2BrCHBrCO2H with 
zinc in ether proceeds readily. When the ether is removed 
and a protecting complex can no longer exist, CF2=CHCOzH 
decomposes visibly. These experiments show that CF2= 
CHCOzH is not stable in the free acid stage. 

The decrease in ionization constant from CF:CH2zCO2H 
(Kc) x 10° = 93.9 + 0.9) to CF2=CHCO2H (K x 10° = 68 +1) 
is in line with an adverse mesomeric effect such as 





‘F | CO 
Neo fF cH ft cF% 


“b ce 


opposing the induction existing similarly in both cases. 


F 


Perfluoroacrylic acid, CF2=CFCO2H 

Attempts to prepare CF2=CFCOz2H by (1) dehydrohalo- 
genation of CHF2CF2CO2H, (2) bromination of CHCF2CF? - 
CO2H, or (3) dehalogenation of CFs;CF2CO2H with zinc 
proved unsuccessful. 

The sensitivity of derivatives of CF2=CFCO2H toward 
nucleophilic reagents requires a synthesis in which the 
double bond is introduced as the last step under conditions 
in which the double bond is stable. The synthesis was 
achieved by the following sequence: 


1. CF2=CF2 + CHC], “C3 CHCI.CF2CF2Cl 


2. CHCILCF.CF.C] M892", oci,=cFCF,Cl 


3. CCle=CFCF.C] —22+ BF: 





>CF2CICFBrCOCl + CFe2- 
CICFCICOCI 


4. CFeCICFBrcoc! —2#+cF.CICFBrCO2H 


5. CF2CICFBrCO,H ">> CF2=CF2COzH, 

This requirement was confirmed by the observation that 
CF2=CFCO2H hydrolyzes in water to form fluorine ions. 
The synthesis of CCle=CFCF2Cl is also accomplished by 
CF2=CFCl +CHC1,—» cuci.crcicr,c1_a0E_, 


CCl2=CFCF?2Cl. 


This confirms that “Prins” reactions with CF2=CFCl1 give 

an adduct with the -CFCl- group in the middle, as in 
CF2=CFC1 + CCl, ete CF2C1CFCICC1;,*°* 

and not the reverse, as previously reported.** 


The oxidative -halogenation probably proceeds by such 
a two step reaction as 


(1) CCle=CFCF2C1 2, c1.¢ —fFCF.Cl 
‘No 


fl a 
(2) Cl-+CF2Cl1-CF CC’ -—CF.CICFCI- _— 
Oo ‘cl O- 





YP? 
CFe CIFCIC + °Cl 


Cl 


rather than by the intramolecular rearrangement pre- 
viously reported,” since the latter would not account for 
the formation of CF2C1CFBrCO;Cl in the oxidative - 
bromination of CCle=CFCF2Cl. 

The ionization constant of CF2=CFCOzH (Krp x 10° = 
1.61 + 0.07) approaches the value obtained for saturated 
perfluoro acids® (K x 10° = 5). This indicates a strong 
electronegative induction which cannot, however, be 
operating alone, since CF2=CFCO2H is a weaker acid 
than CClz=CCICO2H® (Ky, x 10° = 5.44 * 0.05). To 
explain this difference a mesomeric effect is proposed 
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which opposes induction and is more important for F 
than for Cl. 81 pages. $2.00. 
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VIBRATIONAL SPECTRA AND FORCE 
CONSTANTS OF TRIMETHYLAMINE-BORANE, 
TRIMETHY LAMINE-BORANE-4ds3, 

AND DIMETHYLSULFIDE-BORANE 


(Publication No. 25,120) 


Robert Joseph Galiano, Ph.D. 
St. Louis University, 1957 


Considerable interest exists today in the theoretical 
interpretation of the stability orders exhibited by the addi- 
tion compounds formed from Group III Lewis acids with 
Groups IV, V, and VI Lewis bases. In a series of com- 
pounds with a common donor-acceptor atom pair, induc- 
tive, steric, and resonance effects generally suffice to 
elucidate the observed order of stability. Recently, how- 
ever, Graham and Stone have found it necessary to postu- 





late that, in borane’ complexes, the normal sigma donor - 
acceptor bond is strengthened by pi contributions when- 
ever the donor atom has available unfilled low energy pi 
orbitals which may partake of electron density from the 
borane group. The increased stability of dimethylsulfide- 
borane, relative to dimethyl-ether-borane or dimethyl- 
sulfide-boron trifluoride, has been attributed to this efiect. 
It is rapidly becoming evident that the interpretation of 
addition compound chemistry may involve the utilization 

of every available aspect of valency theory. 

This study may be considered to divide into two main 
parts. First, we have obtained the Raman and infrared 
spectra, and assigned the frequencies of vibration, for 
trimethylamine-borane, trimethylamine-borane-d;, and 
dimethylsulfide-borane. Comparison of these frequencies 
with those of the parent acids and bases makes evident the 
fact that certain alterations in bonding occur when the acid 
and base unite to form the addition compound. Thus, we 
find that CN and CS bonds in the complexes become weaker, 
relative to the same bonds in trimethylamine or dimethyl- 
sulfide, respectively, due to the withdrawal of electrons 
from the donor atom, or, alternatively, the placement of 
positive charge on the donor atom. Ina similar manner, 
the boron-hydrogen frequencies react to the placement of 
negative charge on the boron atom. In trimethylamine- 
borane, one of the most stable of the borane complexes, 
the large negative charge on the boron atom is reflected 
in vibrational frequencies almost identical to those of the 
borohydride ion, which has a unit negative charge centered 
on the boron. However, in dimethylsulfide-borane, which 
is also quite stable, we have observed what may be a man- 
ifestation of pi bonding, which displaces these BH fre- 
quencies from their expected position. Pi bonding, being 
in the opposite direction to the normal donor -acceptor 
sigma bonding, tends to strengthen the donor-acceptor 
bond by compensating, to some extent, the weakening in- 
fluence of the growing charge displacement when the com - 
plex forms. The total result is a smaller negative charge 
on the boron atom than one would predict (from sigma 
bonding alone). Thus, we observe distinctively higher BH 
stretching frequencies, for example, in dimethylsulfide - 
borane, relative to ether or amine-boranes. 

The second portion of this dissertation is concerned 
with the calculation of force constants. Treating the 
methyl groups of trimethylamine-borane as point particles 
(MesNBHs model), we have used the assigned frequencies 
of trimethylamine-borane and trimethylamine-borane -ds 
to calculate a number of bond, angle, and interaction force 
constants. A similar calculation was then carried out on 
the basis of the much simpler BHsX model. The results 
of this simpler treatment were found to be quite unreliable, 
but a modified application of the BHsX treatment has been 
designed to yield results in much better agreement with 
the more complete treatment. This modified approach has 
then been used to obtain the force constants of dimethyl- 
sulfide -borane. 

Variations in certain bond force constants of the com- 
plex from those of corresponding bonds in the parent acid 
or base permit similar conclusions to those drawn from 
the variation of vibrational frequencies. However, an ad- 
ditional correlation has been found between BX force con- 
stants calculated from our modified BH;X treatment and 
the measured heats of dissociation of the complexes. BX 
force constants for dimethylsulfide-borane and trimethyl- 
amine-borane, as well as force constants calculated for 
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pyridine -borane and dimethylether-borane from previous 
spectral data, have been found to vary in the same manner 
as the heats of dissociation of these complexes. 

Finally, we have used our spectroscopic data to calcu- 
late the entropy change for the dissociation reaction of 
trimethylamine-borane. We have then used this entropy 
change, together with an experimentally measured heat of 
reaction, to calculate the equilibrium constant for the re- 
action. 99 pages. $2.00. Mic 58-4873 


NUCLEAR DECAY SCHEME ANALYSIS AND 
CHARACTERIZATION STUDIES OF (d, alpha) 
REACTION PRODUCTS 


(L. C. Card No. Mic 58-1402) 


Donald Glenn Gardner, Ph.D. 
University of Michigan, 1957 


The objectives of this work were to develop the neces- 
sary instrumentation, chemical procedures and aids in 
data analysis so that nuclear characterization studies of 
certain (d, a) reaction products could be made. 

A study was made to assess the value of a fluorescent 
plastic detector for use in B-ray spectroscopy. This led 
to the design, construction and evaluation of a hollow-type 
scintillation B-ray spectrometer. The performance of the 
device was evaluated with respect to such aspects as back- 
scattering from sample backing and sample holder, thick 
samples, geometry of detector, complex and forbidden 
spectra, and the useful energy range. A comparison was 
made with the conventional flat-type scintillator. When 
corrected for instrument resolution, the hollow-type spec- 
trometer enables 8-spectral distributions to be accurately 
studied down to energies of less than 0.1 Mev. Other in- 
strumentation improvements include a photographic method 
of obtaining coincidence information. 

Existing methods for the analysis of complex radioac- 
tive decay curves were studied, and a resolution program 
was written for the IBM 650 digital computer using the 
method of weighted least squares. A new method of solu- 
tion, based on a Fourier analysis, is proposed which seems 
to have advantages over all previous approaches. Here 
prior knowledge of the number of components in the decay 
curve is not needed since it automatically appears in the 
solution, and the calculation is not endangered by the pres- 
ence of half-lives of similar value. Regarding B-spectral 
analysis, one computer program was written to provide a 
Kurie analysis, and a second for general linear curve fit- 
ting using the method of unweighted least squares. 

Characterization studies were made of the isotopes 
Co y*’, Ir’, and Sc® which were produced by the 
(d, a) reaction in cyclotron-bombarded targets. Isotopi- 
cally enriched samples were used with the Co®* and Ir*”® 
studies. Chemical separations were required in all cases, 
and carrier-free procedures were developed for cobalt, 
yttrium, and scandium. New decay schemes are proposed 
for Co®*, and Y°’, and are substantiated by arguments 
based on nuclear shell structure theory. The previous as- 
signment of an ~ 8-day activity of iridium to Ir’ is shown 
to be incorrect, the activity being due rather to Ir’™ and 
Ir”. New ¥-ray information is given for Ir’™ and Ir™, 
together with excitation functions for the (d, a) reaction 


on Pt’** and Pt’ for deuteron energies in the range of 9.6 
to 20.4 Mev. The 2?-ray information obtained from the 
scandium work verifies the data reported recently by 

250 pages. $3.25. 


other workers. 


THE THERMODYNAMIC PROPERTIES OF THE 
METASTABLE FORM OF CRYSTALLINE 
BERYLLIUM HYDROXIDE IN ACID, NEUTRAL 
AND ALKALINE SOLUTIONS AT 25°C. 


(L. C. Card No. Mic 58-765) 


Robert Arthur Gilbert, Ph.D. 
The Ohio State University, 1953 


INTRODUCTION 


The purpose of the investigation was to obtain data on 
the equilibria of the metastable form of crystalline beryl- 
lium hydroxide in dilute solutions of sodium hydroxide, 
hydrochloric acid, and perchloric acid. These data were 
obtained by first allowing a mixture of excess beryllium 
hydroxide and the acid or alkali to agitate at 25°C until 
solubility equilibrium was reached and then analyzing the 
supernatent liquid for beryllium. Such data make possible 
(1) the determination of the character of the ions existing 
in dilute acid and alkali and (2) the evaluation of the free 
energies of formation of such ions and the solubility prod- 
uct of the hydroxide. From the appearance of the solubil- 
ity curves it is possible to determine the amphoteric na- 
ture of the hydroxide. 

In an attempt to further substantiate the data obtained 
in dilute acid solutions, hydrolysis measurements were 
made on solutions of beryllium chloride. The activities of 
the hydrogen ion in these solutions were obtained by meas- 
uring the pH with a glass electrode. 

Since crystalline beryllium hydroxide exists in two 
forms, it was necessary to determine the crystal structure 
of the material used. It was found to be the pure metasta- 
ble form. The freshly precipitated material is a more 
soluble amorphous colloidal form. 

It was found when taking the acid data that wet 


TABLE I 
Solubility of Be(OH)z in Solutions of NaOH at 25° C. 





Moles Be(OH)2 

1000 grams H20O 

calculated from 
Equation (A) 


Moles of 
NaOH/1000 
grams H2O 


Moles Be(OH)2 
1000 grams H2O 
measured 








0.0197 
0.0391 
0.0589 
0.0709 
0.0790 
0.0871 
0.0981 
0.1531 
0.2506 
0.3565 
0.4512 
0.7130 


7.5x10° 
1.16 x 10 * 
1.46 x 10 * 
1.86 x 10 * 
2.22x10 * 
3.51 x10 * 
2.40x 10 * 
6.48 x10 * 
1.20x10 ° 
1.65 x 10°° 


2.15x10° 


4.50x 10 * 


6.32 x 10° 
1.28x10 * 
1.97 x 10°" 
2.40 x10 * 
2.70 x 10 * 
3.00 x 10 * 
3.45 x10 * 
5.69 x10 * 
1.04x10 ° 
1.65 x 10°° 
2.28x10 °* 
4.46x10° 
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TABLE II 


THE SOLUBILITY OF DRY CRYSTALLINE 
METASTABLE BERYLLIUM HYDROXIDE IN HYDRO- 
CHLORIC AND PERCHLORIC ACIDS AT 25° C. 








Moles Be(OH)2/1000 
grams H20O 


.000322 
.000695 
.000708 
.00210 
.00220 
.00371 
.00404 
.00510 
.00510 
.00647 
.00650 
.00814 
.00813 
.00982 
.00967 


Moles Acid/1000 
grams H2O0 


HC10.4 - 0.0005 
HC10,4 - 0.0010 
HCl ~- 0.0010 
HC10, - 0.0030 
HCl - 0.0030 
HC10, - 0.0050 
HCl - 0.0050 
HC10, - 0.0065 
HCl ~- 0.0065 
HC10, - 0.0080 
HCl ~- 0.0080 
HC10, - 0.0100 
HCl - 0.0100 
HC10, - 0.0120 
HCl ~-0,0120 








beryllium hydroxide had a higher solubility than the same 
material after it had been dried at 125°C. It is felt that 
the wet material contained unchanged colloidal material. 
Therefore, all calculations were made from the data taken 
using the dry material. This difficulty is not found on the 
basic side, since the transformation of the colloidal form 
takes place more readily in alkaline solutions. 

The data collected and the calculations made from 
them are shown in Tables I to IV. 


CONC LUSIONS 


The data on the alkaline side indicated that the solubil- 
ity is a two step process involving the following equations: 


(2) Be(OH)2(;) + OH == HBeO,” + H20 
Kp = MHBeO2 * ‘HBeO,” 
MOH - YOH 

(3) Be(OH)z + 20H ——BeO.2~ + 2H20 


TBeO. ™ 





Ks - mBeOo ~ ° 





2 2 
m*ou- - *® on- 


It can be shown that the total solubility of the hydroxide 
in alkali can be represented by the following expression. 
MOH - 
aH, O 


TABLE I 
EQUILIBRIA IN ACID SOLUTION AT 25°C 


2 
m = 
Ks OH 





A. SBe(on), = Ke 


2 ae 
v NaOH a H,O 


THE HYDROLYSIS OF BERYLLIUM CHLORI 
ASSUMING 2Be* hs 


TABLE IV 


+ H2O =—Bez20 


+ 2H" 


DE AT 25°C. 








Initial 
Concentra- 
tion of the 

Solution 


pH 


apt 


Concentra- 


tion ot Be wit 


moles/1000 
grams H20O 


¥ for Be” 
and BezO’ 


Concentra- 


tion Bez ie 
moles/1000 


grams H2O 


Ks x 10’ 


2 
a" Bet+ 








Moles of Moles of 
Total Polymerized | Beryllium 
Beryllium | Beryllium in | at equilib- 
in Solution Solution rium as 
(measured) | probably . 


Calculated 
Moles Be 
assum ing 
Equation 

5 only 


Activity of | Moles of 

H” from | acid used 

glass up to form 
electrode Be 


Moles of 
acid/1000 
grams H,O 





495 x 10 °|2.48x10 * 
994 x 10 °|4.97x 10 * 
299 x 10 °|1.49x10°° 
499 x 10 °|2.49x10 ° 
648 x 10 °|3.24x10° 
800 x 10 °|1.55x10°| 798x10°|3.99x10 ° 
1000 x 10°} 1.62 x 10°| 998x 10 °|4.99x10 ° 
1200 x 10°*| 1.70 x 10 °|1198 x 10 °|5.99 x10 ° 


500 x 10 °| 4.78 x 10 ° 
1000 x 10°°| 6.17 x 10 ° 
300 x 10 °| 9.81 x 10 ° 
500 x 10 °| 1.32 x 10 ° 


“*17.4 x10 ° 
~*12.05 x 10°* 
“716.6 x10 * 
“$11.39 x10 ° 
“$11.86 x10 ° 
“$12.49x10° 
~913.14x.10 ° 
3.75 x10 ° 


650 x 10 °| 1.41 x 10 ° 
































0.081 2.84/1.44x10 ° 
0.0505 3,02/9.52 x10 * 
0.0404 3.12/7.57x10 * 
0.0202 | 3.32/4.78x10 * 
0.0101 3.52/3.02 x10 * 
0.0081 3.62|2.39x10 * 
0.00505 | 3.78/1.66x10 * 
0.00202 | 4,02/9.52 x10 ° 


0.080 
0.0494 
0.0396 
0.0197 
0.0098 
0.0079 
0.00485 
0.00193 


0.812 7.9 x10‘ | 3.2 
5.18 x10 * 
4.11x10 * 
2.57x 10 * 
1.62 x10 * 
1.27x 10 * 
8.83x10° 
5.01 x 10°° 























The values of Kz and Ks were evaluated from the data 
by the method of least squares and found to be respectively 
3.2x10°° and 2.0x10 *. From this, AF for equation 2 
is 3400 cal and for equation 3 it is 3700 cal. | 

In acid solutions the calculations are complicated by 
the fact that the ion Be** is able to carry into solution 
considerable amounts of the hydroxide. The solubility is 
best explained by the following equations: 


(5) Be(OH)2(<) + 2H* —Bet* + 2H20 


Ks a Mnpett Bett 
m* 54 ; 2 Ht , 

(6) Be**+ + x Be(OH)2 ——Be(OBe), + xH2O 

Table III was made up by means of these equations, 
assuming that X = 1. A value for Ks of 7.3 x 10° was ob- 
tained from the data, meaning that F° is -9400. From 
this a value for Ki, which is the constant for the following 
equation 


(1) Be(OH)2==Be*+ +20H-, 


was calculated to be 7.3x10 ™. 
The hydrolysis of the chloride has been shown to take 
place by the following mechanism: 


(8) 2Bet * + H2O 7— Be2O*t + 2H 





2 
Ke ~ *4Be,Ott - a pt 





a” Bett 
Ks = 1.6 Xx — 
AF’ = 9300 cal 


Beryllium hydroxide has been shown to be a stronger 
base than it is an acid, Its solubility, however, is more 
like that of aluminum hydroxide than magnesium hydroxide, 
which is in line with the theory that members of the first 


TABLE V 
SUMMARY FOR Be(OH)z 





K K AF 
Equation This This 


Research Literature Research 


7.3 x10°™ 29,000 
3.2x10° 3,400 
2.0x10° 3,700 
7.3 x 10° -9,400 





Be(OH)2,)== Be** + 20H™ 

. Be(OH)2,) + OH" >~HBeOz™ + H20 
. Be(OH)2(,) + 20H" BeOz + 2H20 
. Be(OH)2(;) + 2H*==Be** + 2H20 

. Be + xBe(OH)2 =~ Be(OBe ag + xH2O 
, 2Be** + H2O=Be20** + 2H* 

. Be(OH)2(;)== HBeO2~ + H* 

, HBeOz “= BeOz" + H* : 
. Be(OH)2/.)==BeO2 + 2H * 2.0x10 * 42,000 


*Latimer, Wendell M, The Oxidation States of the Elements and Their 
Potentials in Aqueous Solutions. New York: Prentice-Hall, Inc., 1938, p. 
271. 


16x10? |4x10"” 


3.2x10" 


9,300 
22,500 


KF Ooo amw Ns = 


— 
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row of the periodic table have properties more like the 
second row members in the next group. 
The results are summarized in Table V. 
49 pages. $2.00. 


Abstract published by special arrangement with The 
Ohio State University. 


A STUDY OF THE CATALYTIC HYDROGENATION 
OF SOME POLYHALO DERIVATIVES OF 
METHANE AND ETHANE 


(L. C. Card No. Mic 58-1213) 


Robert Lee Hickok, Ph.D. 
University of Colorado, 1957 
Supervisors: Professors J. R. Lacher and J. D. Park 

This research consisted of a study of the catalytic hy- 
drogenation of CH; Gi, CHe Clo, CCle Fo, CCl. FCCIF2, 
CCIF2CCIF2, and CCIFCF;. The primary reaction was 
the replacement of one or more chlorine atoms by hydro- 
gen accompanied by formation of hydrogen chloride. Re- 
actions of this type have been studied very little previous 
to the researches of Lacher et. al. Busch and Stove, and 
Balandin and Patrikiev hydrogenated a number of organic 
chlorides and bromides. Swartz studied the hydrogenation 
of three fluoro- and chlorofluoro derivatives of toluene in 
which the halogen was in the alpha position. Under condi- 
tions of reduction adequate for saturating the benzene ring 
he obtained complete replacement of chlorine and partial 
replacement of fluorine. Lacher and co-workers have hy- 
drogenated several chlorofluoro-derivatives of ethylene 
and ethane. Compounds in which the chlorine was reactive 
enough to be removed at temperatures below 200°C. could 
be reacted with an excess of hydrogen to give single satu- 
rated products with all chlorines replaced. Reactions car- 
ried out at temperatures above 200°C. often gave hydrogen 
fluoride as a product. 

The major interest in this work was directed towards 
partial hydrogenation. The objectives were to identify the 
products, to determine the effects of temperature and re- 
actant ratio on the course of reaction, and to investigate 
the usefullness of this type of reaction for introducing hy- 
drogen into perhalogen-chlorofluoro- compounds, 

The hydrogenations were carried out gas phase over 
palladium -on-carbon catalysts at temperatures from 80° 
to 395°C. The mole ratio of hydrogen to organic reactant 
were in the range 0.5-7.2 to 1. Total flow rates of both 
reactants were in the range 0.5 to 4 millimoles per minute 
over 60 to 80 grams of catalyst. 

Replacement of chlorine by hydrogen was found to occur 
stepwise in all reactions. All possible products resulting 
from the replacement of chlorine by hydrogen were found. 
Only in the hydrogenation of CClzF2 was fluorine replaced 
by hydrogen and then to slight degree. Higher tempera- 
tures and higher hydrogen to organic ratios resulted in 
greater conversion to more highly hydrogenated products. 
The only exception was the reaction of CCl, FCCIF2 where 
higher temperatures seemed to favor the formation of 


CHF=CF2 by thermal dehydrohalogenation of an interme- 
diate product. 





Competing with the replacement reaction was destruc- 
tive hydrogenolysis from which the products were carbon, 
hydrogen chloride, and hydrogen fluoride. This reaction 
increases in importance with temperature but is apparently 
largely independent of the amount of hydrogen present in 
the reacting mixture. 

The free energy change accompanying the replacement 
of one atom of chlorine by hydrogen is in the neighborhood 
of -20 kcal. per mole. The free energy change in the de- 
structive hydrogenolysis of CCl2F2 is in the range -65 to 
-75 kcal. per mole at the temperatures used for this reac- 
tion. Thus it is not unexpected that the latter reaction 
should occur. 

Due to the formation of a mixture of products by re- 
placement coupled with the loss of reactant by destructive 
hydrogenolysis militates against the use of partial hydro- 
genation of perhalo compounds for synthesis. 

72 pages. $2.00. 


THE ELECTROCHEMICAL BEHAVIOR 
OF EXCISED PEA ROOTS 


(L. C, Card No. Mic 58-1707) 


Donald Glenn Jacobs, Ph.D. 
University of Illinois, 1958 


Root potentials were measured in solutions represent- 
ing a wide range of concentration and pH. The root poten- 
tial showed a strong dependence on the ionic concentration 
and the pH of the bathing solution. A method was employed 
by which steady, reproducible readings could be obtained 
after 5-10 minutes had been allowed for equilibration. The 
low temperature coefficient and the time behavior of the 
root potential indicate that metabolic processes are not 
reflected in the root potential behavior. 

Root potentials arise because of a charge separation 
between the plant root and the surrounding medium. De- 
pending on the arrangement of the constrained charges 
within the plant root, the ions will occur in the environ- 
ment of the plant root in accordance with a Donnan type or 
a diffuse double layer type of distribution. 

The charge density on or in the plant root can be cal- 
culated from the root potential data, assuming that a 
Boltzmann distribution exists and that electrostatic forces 
are predominant in the system. The total quantity of 
charge can be obtained, in principle, by integrating the 
charge density over the volume or over the surface in or 
on which the charge is distributed. 

The charge on the plant root colloid, as determined 
from root potential measurements, is not constant but 
changes with the ionic concentration and the pH of the 
bathing solution, From the root potential measurements 
in acidic solutions it appears that the plant root colloid 
can be characterized as a complex mixture of weakly dis- 
sociating acids and bases, giving the mixture an effective 
titration constant that is a linear function of pH over a 
limited range. 

On the basis of present evidence it is not possible to 
choose between a homogenuous volume distribution of 
charge and a surface distribution of charge in the plant 
root colloid, Whether a Donnan equilibrium or an electric 
double layer is established depends on the distribution of 
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charge in the plant root. At the present state of knowledge 
of the system it is futile to attempt to distinguish between 
these two possible types of distribution since, qualitatively 
speaking, the effects are very similar. 136 pages. $2.00. 


THE DIELECTRIC BEHAVIOR OF FATTY 
ACIDS AND THEIR METHYL ESTERS 


(L. C. Card No. Mic 58-728) 


George Winton Mays, Ph.D. 
The Ohio State University, 1953 


The determination of physical properties of long-chain 
compounds has been complicated by the difficulty encoun- 
tered in obtaining samples of a high degree of purity and 
by the existence of polymorphic forms for many of these 
compounds, In order to clarify further the phase behavior 
of compounds of this type, a study of the dielectric con- 
stants of palmitic and stearic acids and their methyl es- 
ters was undertaken. 

The measuring cells used in this investigation consisted 
of two concentric stainless steel cylinders separated by 
Teflon insulators. The cells were immersed in test tubes 
containing the samples. Capacitance measurements were 
made with a General Radio Type 716-C Capacitance Bridge 
at 0.1, 1, 10 and 100 kc and with a heterodyne -beat appara- 
tus at 500 kc. Dissipation factors were also determined 
when the bridge was used. 

The dielectric behavior of palmitic and stearic acids 
was investigated extensively in the neighborhood of the 
melting points. The dielectric constants of the solid acids 
were found to depend to a large extent upon the thermal 
treatment of the samples. Rapid solidification of the mol- 
ten acids resulted in solids with dielectric constants higher 
than those of the liquids; a slow rate of solidification re- 
sulted in solids with dielectric constants considerably 
lower than those of the liquids. This is shown, for exam - 
ple, in Fig. 1, which shows the variation of the dielectric 
constant (€') of palmitic acid with temperature, as deter - 
mined with the heterodyne -beat apparatus at 500 kc, for 
two different rates of solidification. The plotted points 
represent values taken at thermal equilibrium. 
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When the samples were solidified, a downward drift 
with time was sometimes observed in both the dielectric 
constant and the dissipation factor. This drift was usually 
slow and practically ceased after about forty-eight hours. 
The total change in the dielectric constant recorded for 
this drift was always quite small compared with the differ- 
ence observed as a result of rapid and slow rates of solid- 
ification. Drifts were observed for samples solidified 
slowly as well as for those solidified rapidly. 

Further investigation of the formation of solids of high 
and low dielectric constant was carried out in experiments, 
the results of which are plotted in Fig. 2. When palmitic 
acid was solidified rapidly, the solid obtained had the high 
dielectric constant shown in curve A. When this solid was 
heated to 62.30°C (slightly below the melting point), the 
dielectric constant at 1 kc was 2.297 at thermal equilib- 
rium, The bath was then heated to 62.86 C (within one- 
tenth degree of the melting point) and maintained at this 
temperature for twelve hours. The dielectric constant in- 
creased to 2.322 and then decreased to 2.295. When the 
bath was cooled to 60.25 °C, the dielectric constant de- 
creased markedly (curve B), the value at thermal equilib- 
rium being 2.211. After establishing the dielectric con- 
stant at several lower temperatures (curve B), the bath 
was again heated to the neighborhood of the melting point 
of the acid. The dielectric constant after several hours at 
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Figure 4, Dielectric constant of methyl stearate at 
3600°C. as a function of time at two frequencies, 


62.67°C. was 2.240. The bath was then heated to 64°C. The 
dielectric constant values began to decrease rapidly. The 
bath was cooled after a few minutes to 60°C. When equilb- 
rium was established at that temperature, the dielectric 
constant was 2.097 (curve C). 

From the preceeding discussion it is seen that solids 
with lower dielectric constants could be obtained from 
solids with higher dielectric constants by two different 
types of thermal treatment. The first procedure, used in 
this instance in going from curve A to curve B, consisted 
of maintaining the bath temperature just below the melting 
point for several hours, allowing a certain amount of pre- 
melting to take place, and then cooling the bath to a tem- 
perature two or three degrees below the melting point. 
The second procedure, used here in going from curve B to 
curve C, consisted of establishing thermal equilibrium 
within about one degree of the melting point by holding the 
bath at that temperature for one or more hours, heating 
the bath momentarily to a temperature a degree or so 


above the melting point, and then cooling the bath to a tem- 


perature one or two degrees below the melting point. The 
second of these two procedures required a great deal less 
time to produce the change than the first. 

By following either one or both of these procedures 
several times in succession, solids with very low dielec- 
tric constants could be obtained (curves F and G, Fig. 2). 

In Fig. 3 is shown the loss factor (€'') at 100 c plotted 
as a function of the temperature when the above proce- 
dures were followed. The curves correspond to similarly 
labeled curves in Fig. 2 for the dielectric constant. 

A dispersion in the dielectric constant was observed in 
the low frequency range (Fig. 2). This dispersion between 
the 100 c and the 1 kc values reached a maximum at about 
40°C for palmitic acid. It disappeared when the sample 
was cooled to about 5°C or when solids with low dielectric 
constants were obtained. A maximum was also observed 
in the loss factor curve at 40°C. Fig. 3 shows that this 
maximum was markedly reduced when solids with low di- 
electric constants were obtained. 


It should be noted that the transition from the B-modifi- 


cation to the C-modification has been reported to occur in 
the vicinity of 40°C for palmitic acid.’ 

The results obtained with stearic acid were similar in 
every respect to those obtained with palmitic acid. Solids 
with considerably different dielectric constants were ob- 
tained by different rates of solidification. A slow down- 
ward drift, small in total magnitude, in the dielectric 
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Figure 5, Dielectric constant of methyl stearate as a 
function of time and temperature at two frequencies, 


constant and loss factor sometimes occurred during the 
first 48 hours after solidifying, as with palmitic acid, The 
thermal treatnient described for the experiments of Fig. 2, 
when applied to stearic acid, produced similar effects. A 
frequency dispersion was observed in the solid at low fre- 
quencies, and a maximum in the dielectric constant and 
loss factor at 100 c appeared. In this case, however, the 
frequency dispersion did not disappear completely for the 
solids with low dielectric constant, though it was some- 
what reduced; it did disappear at low temperatures, The 
maximum in the 100 c dielectric constant and dissipation 
factor occurred at about 50°C, which is approximately the 
temperature at which the transition from the B- to the C- 
form occurs in stearic acid.’” 

All of the dielectric constant values reported here for 
solids are undoubtedly low owing to the unavoidable pres- 
ence of voids. However, it does not seem reasonable to 
assume that the large differences observed here as a re- 
sult of different rates of solidification or different thermal 
treatment are due entirely to voids. If the high dielectric 
constant values are assumed for ideally packed samples 
(which is hardly likely, since these solids were obtained by 
rapid solidification), it is necessary to assume 30 to 40 
per cent voids to account for the lowest values obtained. 

It seems highly unlikely that such large percentages of 
voids could have been introduced by the treatment used in 
going from the solids with high dielectric constants to 
those with low values. 

Crowe, Hoffman, and Smyth* have observed that the 
dielectric constant of solid long-chain esters of the type 
RCOOR' (R different from R') depended upon the rate of 
solidification. They have explained their results on the 
basis of a type of molecular disorder, the extent of which 
depends upon the rate of solidification. The particular 
type of disordering proposed cannot apply to the acids, 
where R groups attached to the adjacent carboxyl groups 
are of necessity identical. Molecular disordering of a 
different type, however, might account for the effects ob- 
served here, 

Another possible explanation for the peculiar behavior 
exhibited by these acids is that when the sample is solidi- 
fied rapidly the solid obtained is composed of small ran- 
domly oriented crystallites. When a small portion of the © 
sample is then melted and resolidified, larger crystals, 
which show some preferred orientation, are formed. 
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Similarly, when the sample is cooled slowly from the melt, 
the solid formed consists of relatively large oriented crys- 
tals. Since the crystals formed by these acids are aniso- 
tropic, it is possible that when the larger, oriented crys- 
tals are present, the polarization is considerably reduced, 

No satisfactory explanation has been found for the 
maxima which occur in the 100 c dielectric constant curves 
and in the loss factor curves at approximately the same 
temperatures at which the transition from the B- to the C- 
modification occurs for these acids. If they are due toa 
trace impurity, it is not clear why the maxima should de- 
crease as solids with lower dielectric constants were ob- 
tained. X-ray photographs of the rapidly frozen samples 
indicated that they were phase C, though the photographs 
did show some slight evidence of preferred orientation or 
crystal imperfection. 

The general behavior observed for the methyl esters 
was more nearly that expected for polar compounds, The 
dielectric constant always decreased markedly upon solidi- 
fication. It was observed, however, that in every instance 
the dielectric constant and loss factor continued to de- 
crease for a long time after solidification was complete. 

It was believed that this decrease was the result of a phase 
transition, as indicated by previous workers,” and an 
attempt was made to study this transition at several tem- 
peratures, The general technique employed was to quench 
the samples in an ice bath and then to place them in an oil 
bath which was controlled at the desired temperature. The 
dielectric constants and loss factors were then measured 
for periods of several days or weeks. 

When methyl stearate (setting point, 38.35°C) was so- 
lidified by quenching in an ice bath for twenty minutes and 
then placed in an oil bath at 36.00°C, the dielectric con- 
stant and loss factor values at 100 c and at 1 kc increased 
as the sample attained thermal equilibrium with the bath. 
After approximately thirty minutes the values began to de- 
crease fairly rapidly. Instead of leveling off at constant 
values as was expected for a single first-order phase 
transition, the dielectric constant and loss factor continued 
to decrease at a rate which became almost constant after 
about five days. This experiment was allowed to proceed 
for ten days, after which time the dielectric constant and 
loss factor had still not attained equilibrium values. Re- 
sults of this determination are shown graphically in Fig. 4, 
where the dielectric constant at 100 c and at 1 kc are 
plotted as a function of time. 

When a sample of methyl stearate which had been 
quenched for one hour in an ice bath was placed in a bath 
at 37.68°C, the observed behavior was somewhat different 
(see Fig. 5), The dielectric constant at 1 kc increased as 
before as the sample came to thermal equilibrium with the 
bath. It then decreased for approximately one day, after 
which it attained an almost constant value. The dielectric 
constant at 100 c continued to increase for several hours 
after thermal equilibrium was attained when the sample 
was placed in the oil bath at 37.68°C. The diclectric con- 
stant then decreased and assumed an almost constant 
value after about one day. When the temperature was 
lowered (at the time indicated by point A on Fig. 5) to 
36.00°C the dielectric constant values decreased notice - 
ably for approximately one day, after which a very gradual 
decrease was observed, When the bath temperature was 
lowered to 35.01°C (point B), a noticeable decrease was 
observed for about six hours. After the temperature was 
lowered in stepwise fashion to 20°C and then raised again 





to 35.05° (point C), the dielectric constant values were 
lower than those observed previously at that temperature. 

Similar experiments were made for methyl stearate, 
starting at the temperatures 37.08°C, 37.40°C and 36.50°C. 

Methyl palmitate (setting point, 29.55°C) was studied in 
the same manner, with starting temperatures of 29.20°C, 
28.80°C and 28.00°C. The results were similar to those 
obtained with methyl stearate. A recrystallized sample of 
methyl palmitate was studied at 27.50°C. The dielectric 
constant values for this sample were still decreasing after 
some forty days. 

The initial decrease in the dielectric constant and loss 
factor values may be attributed to a transition from a 
metastable phase which is formed upon crystallization to 
a second more stable phase, The continued increase in 
the dielectric constant at 100 c for some 350 minutes after 
methyl stearate was placed in the bath at 37.68°C (Fig. 5) 
may be explained by assuming that the process proceeds 
by two paths: (1) a solid phase 1 changing to a solid 
phase 2, with a decrease in the dielectric constant, and 
(2) solid phase 1 changing to melt (increasing the dielec- 
tric constant), which, in turn, yielded solid phase 2 (de- 
creasing the dielectric constant). 

The gradual decrease with time after the initial transi- 
tion appears complete (see Fig. 4 at 36.00°C and Fig. 5 
after the temperature was lowered to 36.00°C from 37.68°C) 
may be attributed to a second irreversible transition from 
phase 2 to a third crystalline modification, phase 3. In the 
absence of x-ray confirmation, no specific designations 
can be given for the proposed three phases. 

149 pages. $2.00. 
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THE PHASE BEHAVIOR OF TERNARY SYSTEMS 
INVOLVING HEXAFLUOPHOSPHATES 


(L. C. Card No. Mic 58-1251) 


James M, McQuade, Ph.D. 
New York University, 1957 


Adviser: William F,. Ehret 


The 25°C isotherms of the following systems have been 
studied: 


. KPF, - KCl - H2O 
. KPF, - KBr - H2O 

3. KPF.s - KI - H2O 
. NH«PF, - NH,F - HzO 
. NHaPFs - KPFs, - H2O 
. KPF, - KF - H,O 


No compounds or solid solutions were found in System 1, 
2, 3, and 6. 

One congruently soluble compound (NH4F - NH«PFs) 
and an incongruently soluble one (4NH4F - 3NH«PFe) were 
found to form in System 4, X-ray diffraction analyses of 
these compounds indicate the former to possess hexagonal 
symmetry while the latter is probably orthorhombic, mono- 
clinic or triclinic. 

Mathematical analyses of the data for System 5 reveal 
that KPF, and NH,PF, form a continuous series of solid 
solutions which exhibit positive deviations from ideality. 
These solid solutions are of Type 2 of the Roozeboom 
classification. 78 pages. $2.00. 


OXIDATIVE DEGRADATION STUDIES 
ON DEUTERATED POLYSTYRENES 


(Publication No. 24,961) 


Speros Peter Nemphos, Ph.D. 
University of Delaware, 1957 


Supervisor: Dr. Harold C. Beachell 


The oxidative degradation of polystyrene was studied 
(a) volumetrically in an all-oxygen atmosphere where the 
rate of oxygen uptake was measured at constant pressure 
in the temperature range of 155-225°C; (b) in an open to 
air oven in the temperature range of 185-237.5°C where 
the reaction was followed qualitatively and quantitatively 
by infra-red spectra and (c) in a flow system where the 
action of ozone-oxygen mixtures (2% ozone by weight) on 
the polymer was examined by infrared spectra in the tem- 
perature range of 65-154°C. The degradation of a deutero, 
B deutero, BB dideutero,af dideutero, and a,f§ trideutero 
styrene polymers was also studied by the above methods 
for comparison purposes. 

The products of the degradations were found spectro- 
photometrically to be identical for all six polymers. In 
the Oz oxidations the main products were carbonyl com- 
pounds with some hydroxyl and ether groups also present. 
During ozonizationthe main change is the formation of a 
peroxidic or ozonide complex having a characteristic ab- 
sorption band at 5.7 microns. Spectrophotometric rate 
studies on the six polymers gave an activation energy of 
45 kilocalories for the rate of carbonyl formation, while 





the volumetric rates gave a value of 26 kilocalories for 

the overall Oz absorption. The substitution of hydrogeris 
by deuterium in the polymer greatly affects the rate of 
degradation. The relative rates for the six polymers stud- 
ied are approximately, 


{CDCH2 > 
Q 


1 1 1/3 1/3 1/7 


{CH-CHz2}, 4CH-CHD}. (CH-CDz}, 4C€D-CDH},_, 
, , 7, 


£CDCDz -. 
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The same order of reactivity was found in both the O2 oxi- 
dation and the ozonization reactions, It is concluded that 
the reaction is a free radical chain process, involving a 
hydroperoxide intermediate which forms on the tertiary 
carbons of the polymer. A suitable mechanism is pro- 
posed, 156 pages. $2.05. Mic 58-4874 


THE CRYSTAL STRUCTURES OF 
PALLADIUM(II) SALICYLALDOXIME AND 
0-CHLOROSALICYLALDOXIME 


(L. C. Card No. Mic 58-1662) 


Clarence Eugene Pfluger, Ph.D. 
The University of Texas, 1958 


Supervisor: Dr. S. H. Simonsen 


The complete crystal structure determinations of 
Pd(II) salicylaldoxime and 5-chlorosalicyladoxime; a par- 
tial structure determination of Ni(II) salicylimine; and the 
unit cell dimensions and space group determinations of 
Cu(II) and Pd(II) salicylimines and Ni(II) and Pd(II) 5- 
chlorosalicylaldoximes are described in the dissertation. 
In addition, there is a discussion of some chemical, spec- 
tral, and magnetic behaviors of various metallo-organic 
chelate compounds. 

Pd(II) salicylaldoxime was monoclinic, P2:/c, and the 
unit cell contained 2 molecules. This symmetry required 
the metal atoms to occupy centers of symmetry and the 
configuration of the molecule to be trans. The structure 
was determined by 2-dimensional Fourier projections on 
the (010) and (001) planes. Refinement of the positional 
parameters in the (010) plane was carried out by the back- 
shift method. Refinement of the positional parameters in 
the (001) plane was carried out by trial and error. Tem- 
perature motion parameter refinement was done by least 
squares, The final structure showed the molecule to be 
planar except for the palladium atom, which was dis- 
placed 0.1 A out of the plane. Distortion to the organic 
molecule was also appreciable in formation of the chelate 
ring. 

5-chlorosalicylaldoxime was monoclinic, P2:/a, and 
the unit cell contained 4 molecules. The structure was 
solved by the interpretation of a Patterson projection on 
the (010) plane. Refinement of temperature motion and 
positional parameters was carried out by Fourier methods 
and by a difference synthesis. A least squares refinement 
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attempt was unsuccessful. The molecule was found to be 
planar. 

Ni(II) salicylimine was monoclinic, P2,/a, and the unit 
cell contained 2 molecules. This symmetry required the 
metal atoms to occupy centers of symmetry and the con- 
figuration of the molecule to be trans. The structure was 
partially determined by Fourier projections on the (010) 
plane. Work was halted after E, C. Lingafelter at Wash- 
ington reported that the complete structure was almost 
finished by his group. The molecule was found to be com- 
pletely planar. 

Comparison of the three structures showed clearly the 
effect of the metal atom as the distortion to the organic 
molecule increased with an increase in the metal ion size. 
There was also indications that hydrogen bonding is of 
considerable importance in the stability of palladium (I) 
salicylaldoxime. 90 pages. $2.00. 


A CRITICAL EVALUATION AND IMPROVEMENT 
OF THE PROCEDURES FOR ELECTRON 
DIFFRACTION BY GASES AND THE 
DETERMINATION OF THE MOLECULAR 
STRUCTURES OF CARBON TETRACHLORIDE, 
TRIF LUOROETHANE, METHYLTRIFLUOROSILANE, 
ACETALDEHYDE, AND TRIFLUOROACETALDEHYDE 


(L. C. Card No. Mic 58-987) 


Richard Henry Schwendeman, Ph.D. 
University of Michigan, 1956 


This investigation had two objectives; to evaluate the 
procedures for the determination of structures of free 
molecules by electron diffraction, and to determine the 
structures of CFs;CHs;, CHsSiF;, CHsCHO, and CF;CHO. 
The results of the evaluation are presented as a detailed 
description of a recommended procedure for interpreting 
diffraction data. A reexamination of the structure of car- 
bon tetrachloride provided an example for the steps in the 
procedure, The determination of the structures of the four 
compounds is described and the results are discussed in 
relation to similar known structures. 

Improvement of the procedures resulted from the de- 
velopment of a simple method for compensating for the 
effect of scattering by the extranuclear electrons, and from 
the application of the principle of least squares to the an- 
alysis of composite radial distribution peaks. Three com- 
putational techniques are outlined for the calculation of a 
correction term which converts the reduced intensity func- 
tion to one for strictly nuclear scattering. The use of this 
correction improves the form of the radial distribution 
curves and the correlation of intensity curves in the region 
of small scattering angle. The least-squares procedure 
and some of its advantages and disadvantages are de- 
scribed. Two methods for treating internal rotation are 
outlined, 

Uncertainties which arise during interpretation of elec- 
tron diffraction patterns are presented and possible ways 
of decreasing the uncertainty are suggested. Relations 
between uncertainties in the experimental intensity func- 
tions, the radial distribution function, and the molecular 
parameters are given. 

The results of the reexamination of the structure of 
CCl, are believed to be the most precise yet reported for 
this compound, The positions of the radial distribution 





peaks are CCl = 1:768 + 0.003 A, CIC1 = 2.887 + 0.004 A. 
Comparison of the CCl distances in CH3;Cl and CCl, and 
the CF distances in CH;F and CF, shows that the decrease 
of 0.013 A in the CCl distance with chlorination is much 
smaller than the decrease in the CF distance with fluorina- 
tion (0.068 A). The root-mean-square deviation of the cal- 
culated and experimental intensity functions was computed 
as a function of scattering angle and used to suggest limits 
of uncertainty for the other compounds in the study. 

The structures of CFs CHs3, CH;sSiF3, CH;CHO, and 
CFsCHO were determined by an analysis of their radial 
distribution curves supported by partial correlation of 
theoretical and experimental curves. The results of the 
determinations, representing the positions of the resolved 
radial distribution peaks and associated angles, are as 
follows: for CFsCHs, CF = 1.344 + 0.006 A, / FCF = 
107.3 + 1°, CC = 1,512 + 0.014 A, CH = 1.09 + 0.02 A, and 
/ HCH = 109.5 +t 3°; for CHsSiFs, SiF = 1.572 + 0.006 A, 

/ FSiF = 107.3 + 1°, SiC = 1.841 + 0.015 A, CH = 1.12 + 
0.02 A, and / HCH = 110.5 + 3°; for CHsCHO, CH = 1.124 + 
0.020 A, Co = 1.208 + 0.010 &, CC = 1,504 + 0.010 4, 
/CCO = 123.6 + 1.5°,and / HCH = 109.6 + 3°; and for 
CF;CHO, CF = 1.332 + 0.007 A, / FCF = 108.7 + 1°, CC = 
1.540 + 0.020 A, CO = 1.204 + 0.014 A, and /CCO = 121.8+ 
4.5°, The potential barriers to internal rotation and the 
equilibrium positions on the circle of rotation were par- 
tially evaluated. 

Comparison of these results with those of similar 
CF;X, CH;X, SiFsX, and SiH; X type compounds shows 
that the CC distance in CF;CH; and the CSi distance in 
CHsSiFs are about 0.02 A shorter than the corresponding 
distances in CH;CH; and CH;SiH;. However the CC dis- 
tance in CFsCHO is 0,036 + 0,022 A longer than the CC 
distance in CH;CHO, making it the only reported case of 
an increase in a CX distance occurring with fluorine sub- 
stitution. Similarities in the CF and SiF distances, the 
FF distances, and the FCF and FSiF angles are noted. 

152 pages. $2.00. 


POLAROGRAPHIC STUDIES IN 
NON-AQUEOUS SOLUTIONS 


(L. C. Card No. Mic 58-1267) 


Douglas Edwin Sellers, Ph.D. 
Kansas State College, 1958 


An earlier investigation indicated that certain inorganic 
salts which deliquesce with ammonia may be used as non- 
aqueous polarographic solvents. The purpose of this re- 
search was to study these systems more completely with 
an extension to other non-aqueous solvents. 

Several of the ammonia systems were characterized 
with respect to their stabilities and compositions, The 
amount of ammonia associated with each system was found 
to be dependent upon the salt and temperature employed. 
Several new systems were reported. 

An extended polarographic study was undertaken with 
the ammonia-sodium iodide solvent. It was observed that 
a unique reduction mechanism was encountered for nitro 
compounds in the presence of gelatin. A new wave ap- 
peared and there was a change in the original diffusion 
currents. This effect was attributed to active carboxyl 
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groups altering the original reduction to proceed through 
an azoxy mechanism. 

The infrared and Raman spectra of the ammonia sys- 
tems revealed that they possessed bond characteristics 
that were dependent upon the system. The bonds in the 
ammonia-alkali metal systems were found to be primarily 
ion-dipole forces; whereas, the ammonia-ammonium sys- 
tems possessed strong hydrogen bonds where the ammo- 
nia appeared to have some ammonium ion characteristics. 

Some of the ammonia systems revealed properties that 
were considered advantageous for fertilizer materials. 
The ammonia-ammonium nitrate system produced a greater 
nitrogen uptake and more luxuriant growth than the other 
known fertilizer materials investigated. The ammonia- 
ammonium and sodium thiocyanate systems were found to 
act first, as herbicides and then as fertilizers. 

Several inorganic and organic compounds that deliquesce 
with sulfur dioxide were investigated; however, conditions 
were not met where they could be used satisfactorily as 
polarographic solvents. 

N-Methylacetamide was investigated for its possible 
use as a polarographic solvent. The mercury pool refer- 
ence electrode was found to be suitable for use if it were 
preconditioned with respect to each solution. Well-defined 
reduction waves were obtained for several inorganic and 
organic compounds, The half-wave potential was depend- 
ent upon the reducible species present and the diffusion 
current increased linearly with respect to the concentra- 
tion. Up to 5 per cent water had no effect on either the 
half-wave potential or the diffusion current. 

78 pages. $2.00. 


THERMODYNAMIC AND STRUCTURAL 
PROPERTIES OF ZIRCONIUM 


(Publication No. 25,473) 


Gordon Bannatyne Skinner, Ph.D. 
The Ohio State University, 1951 


The properties of zirconium which have been meas- 

ured in the present research include: 
I. Heat capacity between 14° and 300°K. 

II. Heat content between 300° and 1800°K. 

Ill. Vapor pressures between 1951° and 2056°K. 

IV. Crystal structure between 300° and 1600°K. 
These measurements have all been made on zirconium 
prepared by the iodide process, which is the best method 
for preparing pure zirconium, Small corrections were 
made for the metallic impurities present in the zirconium. 

Heat capacity measurements on zirconium from 14° to 
300°K. were made with a Nernst type of vacuum calori- 
meter, while the high temperature heat content measure- 
ments were made with the drop calorimeter described by 
G. W. Ziegler, Jr." In this apparatus the sample is heated 
by induction in a high vacuum (to avoid contamination) and 
then is dropped into a copper block to measure the heat 
given out on cooling. These heat capacity and heat content 
measurements have been used to calculate the thermal 
functions listed in Table I. The errors listed with the 
thermal functions are “maximum uncertainties,” and it is 
estimated that there is only one chance in 25 that the ther- 
mal functions will be in error by more than these maxi- 


TABLE I 
THERMAL FUNCTIONS OF ZIRCONIUM 
ce s° H°-Hg | (H°-Hg)/T | -(F°-Hg)/T 


T,°K. | cal. deg.*| cal. deg. “| cal. | cal. deg. *| cal.deg. 
mole ? mole * | mole mole * mole * 





1 





50 
100 
150 
200 
250 


298.16 


300 
350 
400 


2.212 
4.460 
9.299 
9.691 
9.918 


6.012 


6.014 
6.203 
6.360 


1.016 
3.362 
9.359 
6.942 
8.240 


9.292 


9.329 
10.274 
11.113 


0.720 
2.117 
3.062 
3.675 
4.103 


4.405 


4.415 
4.660 
4.862 


0.296 
1,245 
2.297 
3.267 
4.137 


4.887 


4,914 
5.614 
6.251 





450 6.501 
900 6.633 


600 6.880 
700 7.115 
800 7,341 
900 7,563 
1000 7,785 


1100 8.005 


1143a 8.100 
11438 6.695 


1200 6.786 
1300 6.947 
1400 7.107 
1500 7.268 


1600 7,429 
1700 7,589 
1800 7,750 
*1900 
*2000 


*2100 


11.870 6.832 
12.563 7.373 


13.794 : 8.342 
14,872 
15.837 
16.714 
17,523 


18,275 


18,564 
19,475 


19.857 
20.407 
20.927 
21.423 


21.897 
22.352 
22.791 




















Experimental Errors 

298.16 0.03 3 

1800 0.05 46 
*Extrapolated, 























mum uncertainties. The heat effect at the transition tem- 
perature (1143°K.) is 1042 cal. mole °*. 

Vapor pressures of zirconium have been measured by 
the so-called Langmuir method, in which the directly 
measured quantity is the rate of evaporation of the metal 
into a vacuum, For these experiments a pyrex apparatus 
was built in which it was possible to maintain a vacuum of 
2x10 °*to2x10 ° mm. These good vacuum conditions 
prevented contamination of the vapor pressure specimens 
during measurements, Measurements were made on two 
specimens of zirconium — one from the Philips Lamp 
Company, in Eindhoven, Holland, and the other from the 
Oak Ridge National Laboratory, Tennessee. The vapor 
pressures were the same for the two specimens, within 
the experimental error. The heat of vaporization at 0°K. 
(AHS) was calculated to be 145,660 + 460 cal. mole * by 
using free energy functions of solid zirconium listed in 
Table I and free energy functions of gaseous zirconium 
calculated from spectroscopic data.” The vapor pressure 
over the range of the experimental measurements (1951° 
to 2056°K.) is 


31,845 


7 + 7.4222 - 1.004x10‘* T 


log P = - 


The crystal structure of a zirconium (stable up to 
1143°K.) is hexagonal, close-packed with lattice parame- 
ters at room temperature (298°K.) a, = 3.2265 + 0.0010 kx., 
Co = 9.1371++ 0.0015 kX. The density calculated from 
these values is 6.501 + 0.005 g. cm. * The average coef- 
ficient of expansion along the a-axis between 298° and 
1143°K. is 5.5 x 10° C°™ On this basis, the length of a 
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polycrystalline sample at 1143°K. will be 0.61 per cent as 
more than at 298.16°K. ae | 
The crystal structure at temperatures above 1143°K. is 
body-centered cubic, with the lattice parameter a, = 3.6089 4: 
+ 0.0020 kX. at 1252°K. The average coefficient of 
expansion of this high temperature (8) form between 1143° 
and 1600°K. is 9.7x 10 ° C°~*. At the transition there is 
a decrease of volume (and correspondingly an increase of 
density) of 0.66 per cent. The two equations for the expan- TM NSORBED ON ACTIVATED. CHARCOAL 
sion of zirconium (with the condition of having a polycrys- siiseibeies t= aeee Cae oan 
talline sample with random orientation in the case of the a IM— 067965 moles H, 
form) are: | Adsorbent: 68.17! gr charcoal 


l 4 ‘ 


1(T) - 1(298.16°K.) = -0.0021+7.2x10° T 16 20. 24 Se a 5680 
(298.16° - 1143°K.) 


1(T) - 1(298.16°K.) = -0.0072 +9.7x10° T 
(1143° - 1600°K.) surface coverages were 6 = 0.181, 0.409 and 0.592, respec- 
118 pages. $2.00. Mic 58-4875 tively, in terms of the area measured by nitrogen adsorp- 
| tion at 77.3°K. The total heat capacity is given in Fig. 1. 

l, Ziegler, G. W.,Jr. “High Temperature Enthalpies The molar heat capacity was obtained from the smoothed 
of Tantalum and Columbium.” Doctoral dissertation, The total heat capacity, by multiplication with an appropriate 
Ohio State University, 1950. factor, and is shown in Fig. 2. Good equilibrium condi- 

2. Moore, C. E. “Term Designations for Excitation tions, as required by the ortho-para conversion reaction, 
Potentials,” Princeton, N. J.: Princeton University Press, 
1934, 

Abstract published by special arrangement with The MOLAR HEAT CAPACITY OF 
Ohio State University. ADSORBED HYDROGEN 
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THE HEAT CAPACITY OF ADSORBED HYDROGEN 
BETWEEN 17° AND 62°K. THE PHYSICAL 
ADSORPTION OF HYDROGEN- NITROGEN 
MIXTURES ON ACTIVATED CHARCOAL 
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Silviu Alexander Stern, Ph.D. TOK) 
The Ohio State University, 1952 


Cp (CAL MOLE! °K!) 
B 
Oo 


uv! 
e) 


N 
e) 








eo) 





Figure 2 


THE HEAT CAPACITY OF ADSORBED HYDROGEN 
BETWEEN 17 AND 62°K. were realized for all the surface concentrations and over 


a ee the entire temperature interval investigated. The contri- 
The scope of the investigation was twofold: (1) to study bution of the empty calorimeter was te ane 


the physical nature of adsorbed hydrogen by measuring its amounted to 50-70 per cent of the total heat capacity at 
heat capacity at low temperatures, and (2) to measure the 90°K 


heat capacity of equilibrium-hydrogen, as calculated by 
Giauque* assuming that equilibrium between the ortho- DISCUSSION OF RESULTS 
and para- modifications of the gas is established at every 
temperature. This was to be done by adsorbing normal 
hydrogen (having a 3:1 ortho to para ratio) on activated 
charcoal, which catalyzes the conversion reaction. 


The model chosen for the interpretation of the experi- 
mental data was that of an ideal localized monolayer, as 
defined by Langmuir, composed of non-interacting, ad- 
sorbed hydrogen molecules, 

APPARATUS As a zero-order approximation, it was assumed that 

The adsorption calorimeter used was of the non- the adsorbate behaves like a system of harmonic oscilla- 
adiabatic type and similar to that employed at the Cryo- tors. With the aid of the Einstein tables, it was possible 
genic Laboratory for condensed gas calorimetry. Its con- to fit the heat capacity of three-dimensional harmonic os- 
struction and operation was described in detail by Johnston cillators to the experimental data, from the lowest tem- 
et al.” perature to about 45°K. The fundamental frequencies were 
cl found to be 56, 60 and 68 cm. *, the order being that of 

RESULTS increasing surface coverage. It is probable that the os- 

The heat capacity C,, of adsorbed hydrogen was deter - cillators are anisotropic, the frequency of vibration per- 
mined for three different surface concentrations corre- pendicular to the surface being the largest. 
sponding to 0.22584, 0.46962 and 0.67965 moles He ad- The relatively sharp increase in the experimental heat 
sorbed on 68.171 g. of activated charcoal. The equivalent capacity, in the range over 45°K, was attributed to the 
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activation of the rotational levels of the adsorbed mole- 
cules. The rotational heat capacity was found to agree 
well with the values calculated by Giauque’ for gaseous 
equilibrium -hydrogen at temperatures below 30°K. The 
rotational motion of adsorbed hydrogen seems consequently 
to be seriously altered by the surface. The hindrance of 
the rotation is greater the lower the surface coverage, due 
to the heterogeneity of the adsorbent. 

The zero-point entropy of the hydrogen-activated char- 
coal system was calculated at 55°K.* The entropy of 
equilibrium -hydrogen obtained from spectroscopic data 
was found to be 19.95 e.u. as compared with the corre- 
sponding calorimetric values of 21.6, 21.9 and 22.0 e.u., 
in the order of increasing surface coverage. The uncer- 
tainty in the computation of the latter is of the order of 
+ 2.0 e.u. Since the calorimetric values are the higher 
ones, it is improbable that a zero-point entropy exists. 


THE PHYSICAL ADSORPTION OF HYDROGEN- 
NITROGEN MIXTURES ON ACTIVATED CHARCOAL 
AT THE BOILING POINT OF NITROGEN 


The purpose of the investigation was to study and cor- 
relate the adsorption of hydrogen-nitrogen mixtures on ac- 
tivated charcoal at 77.3°K. 

The constant-volume apparatus and procedure used 
were similar to those described by Brunauer, Emmett and 
Teller.‘ The analysis of the gas mixtures was based on 
the catalytic oxidation of hydrogen to water. The materials 
employed were of the highest purity. 


THE ADSORPTION OF PURE NITROGEN AND HY- 

DROGEN 

The isotherms for pure nitrogen and hydrogen were 
found to be of the Langmuir type, indicating monomolecular 
adsorption. The surface area of the adsorbent and the heat 
of adsorption, calculated from the slope and the intercept 
of the appropriate BET plot for nitrogen, were found to be 
1642 m* g. and 2062 cal./mole, respectively. A liquid 
packing was assumed. 

The experimental data for hydrogen could be fitted to 
two BET straight line plots. This apparent discrepancy is 
due to the heterogeneity of the surface which consists of a 
series of fractions, each sufficiently homogeneous to give 
a satisfactory fit with the BET equation. The respective 
surface areas and heats of adsorption were found to be: 


E,(cal./mole) Surface Area (m.*/g.) 
1462 620 
1176 1214 


Low Pressure Range 
“High” Pressure Range 


The average cross-section was taken as 18.6 A.” / mol- 
ecule, corresponding to a saturation pressure of 150 atm. 


KINETICS OF PHYSICAL ADSORPTION 

The rates of adsorption of hydrogen and nitrogen were 
measured and interpreted by means of the Langmuir rate 
equation.° 


dO/at = ki(1-O) - k20 (1) 


where © = v/Vm, the fraction of surface covered by the ad- 
sorbate, and k,, k2 are constants. The solution of this 
equation is: 








(2) 


in terms of the volume v adsorbed at time t and vy ad- 


sorbed at equilibrium. The plot of ln —~£ 


versus t was 
-" 
found to deviate from the straight line, an indication that 
the process involved was not one of true adsorption as 
suggested by the Langmuir mechanism. 

Further information on the rate process was obtained 
from the relationship between its “half-life,” t; , and the 


average life of the adsorbed molecules, T , as given by 


u<tT (3) 


The values found for ty were of the order of minutes as 
compared to 10 " and“10 ° seconds for the average lifes 
of nitrogen and hydrogen molecules, respectively, in dis- 
agreement with equation (3). The rate-determining step 

of the process is a slow diffusion of the gases into the nar- 
row pores of the adsorbent, as evidenced by the relatively 
long half-lifes. 


ADSORPTION EQUILIBRIA OF HYDROGEN- 

NITROGEN MIXTURES 

The adsorption of mixtures was studied by approaching. 
equilibrium in three different ways. 


CASE A —A series of Hz-Nz mixtures of desired com- 
position were prepared and admitted to the adsorption 
cell. The two components of the mixture reached the ad- 
sorbing surface simultaneously and gas-phase competition 
occurred during the process. 


CASE B —In order to eliminate competition, hydrogen 
was first adsorbed alone and allowed to reach equilibrium. 
Nitrogen was then admitted separately to the adsorption 
cell, where it mixed with the hydrogen introduced in the 
initial stage. A new equilibrium was thus established. 





CASE C — The above procedure was subsequently re- 
versed. Nitrogen was admitted to the adsorption cell first 
and allowed to come to equilibrium. Hydrogen was then 
introduced in the same manner as in case B. 

The five variables’ necessary to specify unambiguously 
the experimental data were represented by means of three 
correlation diagrams. Using the initial number of moles 
of gas introduced into the adsorption system as parameters, 
the data could be extended and the adsorption equilibria 
predicted for any mixture within the range investigated. 

Two such correlation diagrams are shown in Fig. 3 and 
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4 for case A. The first presents systematically the range 
of compositions and equilibrium pressures covered, while 
the second is a true equilibrium diagram and shows quan- 
titatively the reciprocal repression of hydrogen and nitro- 
gen caused by mixed adsorption. 

A comparison of the three cases considered, for the 
same total amounts of hydrogen and nitrogen, indicates that 
the composition of the adsorbed phase is dependent on the 
order in which the two components of the mixture reach 
the adsorbent. 

The repression of hydrogen is smallest for case B, due 
to pure displacement by nitrogen which has a larger heat 
of adsorption. Where the two gases are adsorbed simul- 
taneously, as in case A, the repression of hydrogen is fur- 
ther increased by the inhibition of its diffusion into the 
adsorbent. An identical effect is observed for nitrogen. 

In case C, an almost complete blocking of the available 
sites by the larger molecules takes place. As the replace- 
ment of nitrogen by hydrogen occurs at a negligible rate, 
the adsorption and diffusion of the latter gas are almost 
totally repressed, | 

It is believed that cases B and C represent states of 
pseudo-equilibrium, as a consequence of the inaccessibil- 
ity of the surface for one of the components of the mixture. 
Experimental evidence was obtained by measuring the ad- 
sorption of constant total amounts of hydrogen and nitro- 
gen introduced into the cell in the order stated (case B), 
as a function of time. The replacement of hydrogen was 
found to continue even after six hours. 

Case A, where the two gases reach the surface simul- 
taneously, is probably the closest to true equilibrium. 

The validity of the Langmuir equation for mixed ad- 
sorption was investigated by applying a test proposed by 
Tompkins and Young.” These authors have obtained the 
following relationship from the mixed Langmuir isotherm: 


NP es j- D2 ne (4) 
Di | ri 


where N and N?% are the mole-fractions of component 1 
in the gas phase and in the adsorbed phase, b, and be are 
constants. Equation (4) is independent of total pressure 
and amount adsorbed, It was applied to a number of widely 
different mixtures, as shown in Fig. 5, and good agreement 
was obtained over a wide range of Ny. At low surface cov- 
erages, the experimental data do not fit equation (4). 
Tompkins and Young have also developed the following 
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relation, similar in form to the Langmuir isotherm for a 
single component; 


“7 eal Ge) Gee) * 

oa 3 oe” re 

where V,,, is the volume of mixture adsorbed at complete 

coverage and (=) is an “equivalent pressure” of the 

Ni 

mixture. Equation (5) was tested and good agreement was 

obtained with the experimental data of case A. The ex- 

perimental and theoretical values of the constant v,,, do 

not agree too well, due to the failure of the single Lang- 

muir equation to account for the adsorption of hydrogen. 
190 pages. $2.50. 
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I. THE ZINC PHOTOSENSITIZED 
REACTIONS OF ETHYLENE. 
II. PREPARATION AND PROPERTIES 
OF THE ISOMERS OF 1,2-DIFLUORO-1, 
2-DICHLOROETHYLENE. 


(Publication No. 22,638) 


Richard Frederick Sullivan, Ph.D. 
University of Colorado, 1956 


Supervisors: Professors John R, Lacher and 
Joseph D, Park 


I, Numerous investigations have been carriéd out on the 
cadmium and mercury photosensitized reactions of simple 
hydrocarbons. However, zinc photosensitization has 
rarely been attempted, due to the short life of the lamps 
used, A circulating type lamp was developed by Lee that 
operated with the electrodes outside the reaction furnace 
to avoid deterioration due to zinc vapor at high tempera- 
tures. The object of the present research was to deter- 
mine the effectiveness of this new lamp in producing zinc 
photosensitized reactions of ethylene, and to obtain addi- 
tional information about these reactions. The reaction 
using Zn(4* P,) (wavelength, 2139 A) was studied by means 
of a circulating reaction system. The life of the lamp was 
found to be over 100 hours at relatively constant intensity. 
Analysis for products was by means of micro-fractionation 
and infrared studies. The main product of the Zn(4’ P, ) 
photosensitized reaction of ethylene was propylene. 1- 
butene was also identified as a major product. Lesser 
amounts of the other butenes and higher boiling materials 
were formed, At 360°C., a semi-solid polymer of low 


vapor pressure was formed that was not observed at 330°C. 


A small amount of non-condensible material (apparently 
hydrogen) observed at 360°C. and not at 320°C. was due to 
a thermal process. The rate of reaction was found to in- 
crease with increasing temperature, but the ratio of pro- 
pylene to butene was found to decrease. This suggests 
that the propylene is formed by the thermal breakdown of 
radicals. The rate of reaction was found to increase as 
the pressure was increased, However, the rate of forma- 
tion of the higher boiling products increased more rapidly 
than did the rate of formation of propylene and butene. All 
evidence obtained is in agreement with a mechanism pro- 
posed by Habeeb, LeRoy and Steacie. A study was also 
made of the Zn(4° P;) (wavelength, 3076 A) photosensitized 
reaction of ethylene using static cells. The same products 
were observed as with the Zn(4’ P, ) reaction of ethylene, 
and results indicate the same type of mechanism, although 
the rate of reaction was considerably slower. The 

Zn(4’ P; ) photosensitized reaction of propylene was at- 
tempted, Some product was formed, but the reaction rate 
was very slow. 


Il. Locke, Brode, and Henne have reported the separation 
of the cis and trans isomers of 1,2 -difluoro-1,2-dichloro- 
ethylene, but gave no details of the fractionation, and made 
no attempts to determine the purity of the isomers. It was 
the purpose of this research to separate these iso- 
mers, to determine their purity by means of time vs. 
temperature freezing point curves, to study the mag- 
netic susceptibilities and infrared spectra, and to ob- 
tain information to permit definite assignment of config- 
uration. 

By repeated distillation, two fractions were obtained 





which showed infrared spectra that did not change on fur- 
ther distillation. Both of these fractions showed flat freez- 
ing points on their time-temperature cooling curves and 
were believed to be at least 99% pure. Freezing points 
were obtained by an improved new method for obtaining 

low temperature freezing points. 

In addition to the magnetic susceptibilities of the iso- 
mers, the molar susceptibility of tetrachloroethylene was 
determined and found to be -81.6 x 10 ° in agreement with 
the value found by Scruby. It was found that the suscepti- 
bilities of the derivatives of ethylene containing both chlo- 
rine and fluorine could be correlated by considering inter- 
action increments around the “ethylene rectangle.” The 
infrared spectra were studied from 2.15 to 23 microns and 
the results definitely indicated that the lower boiling iso- 
mer was the cis isomer. Some physical properties of the 
isomers are given below: 3 


Cis - Trans - 
CFCl1=CFC1l CFCl1=CFCI 


Boiling point (at 630 mm.) 14.5°C. 16.5°C. 
Freezing point -128.7C = -105.5°C. | 
Molar magnetic susceptibility -61.6x10° -61.0x10° 


100 pages. $2.00. Mic 58-4876 


THE CRYSTAL STRUCTURES OF 
AMMONIUM AND RUBIDIUM 
ETHY LENEDIAMINETETRAACET - 
ATOCOBALTATE (III) DIHYDRATE 


(L. C. Card No. Mic 58-1518) 


Herbert Alfred Weakliem, Jr., Ph.D. 
Cornell University, 1958 


The structures of the isomorphous compounds NH.CoY- 
2H2O and RbCoY-2H20 (Y * = ethylenediaminetetraacetate) 
have been determined by the interpretation of electron 
density projections. The crystals belong to the orthohom- 
bic system and the systematic absences of X-ray spectra 
uniquely indicate the non-centrosymmetric space group 
P2,2,2,—D}3. There are four molecules in the unit cell 
and the lattice constants are: 


NH,CoY-2H20; a = 6.46 A., b = 23.16 A., c = 10.09 A. 
RbCoY-2H20; a= 6.43 A., b= 23.08 A., c = 10.18 A. 


The intensities of the X-ray spectra were measured by 
the convergent beam technique with a General Electric 
XRD-3 Spectrometer equipped with a single crystal orien- 
ter and a proportional counter detector, Zr filtered Mo 
Ka radiation was used, 

Approximate parameters for cobalt and rubidium were 
determined from the (100) and (001) Patterson projections. 
These parameters were used for phase determination by 
the heavy atom method and by the method of isomorphous 
replacement. After the (100) electron density projection 
had been completely interpreted, phase determination was 
continued by directly calculating the structure factors. 

All structure factor calculations and most of the Fourier 
series were computed on an IBM 650 computer. The 
atomic parameters of NH,CoY:‘2H20 were refined by using 
difference syntheses. This refinement was not carried 
out for RbCoY:2H20. 
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A comparison of the final (100) and (001) electron den- 
sity projections for the two compounds showed only small 
differences in the positions of corresponding atoms in the 
two structures. The correctness of the structures is sup- 
ported by a comparison of the individual calculated and 
observed structure factors and by reasonably small val- 
ues of the residual. 

The cobalt atom in the CoY ion has octahedral coor- 
dination and the Y * ion acts as a hexadentate donor. The 
six atoms bonded to cobalt are the two amino nitrogen 
atoms and four carbonyl oxygen atoms, one from each of 
the four acetate groups. There are five five-membered 
chelate rings inthe CoY ion. The octahedron is irregular 
and the largest O - Co - O angle is 104.1°. The Co - O 
and Co - N bond distances are all equal to within the de- 
gree of accuracy attained in the structure determination 
and the average bond distance is 1.91 A. The remaining 





bond .distances and angles agree well with accepted 
values. 

The CoY ion exists in two enantiomorphic forms and 
single crystals contain either all d- or all ¥- isomers. 
The anions are packed with a pseudo three-fold axis nearly 
parallel with the short a axis and the unit cell is only one 
anion thick in this direction. The ammonium ion is sur- 
rounded by seven oxygen atoms at distances less n 
3.5 A.; four of these are at distances less than 3.0 A. 
Similarly, in RbCoY-2H,0O, Rb* is surrounded by seven 
oxygen atoms at distances more nearly equal than in the 
ammonium compound, 

No hydrogen atoms were directly located, but the sys- 
tem of hydrogen bonding has been deduced from consider - 
ation of interatomic distances and angles. : 

100 pages. $2.00. 
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A STUDY OF AGRICULTURAL CO-OPERATIVES IN 
WESTERN UTTAR PRADESH (INDIA) WITH SPECIAL 
REFERENCE TO AGRICULTURAL CREDIT 


(L. C. Card No. Mic 58-1503) 


Babu Lal Agrawal, Ph.D. 
Cornell University, 1958 


The study concerns co-operatives in the districts of 
Saharanpur, Muzaffarnagar, Meerut, Bulandshahr, and 
Aligarh. It deals with agricultural co-operatives in general 
and with agricultural credit societies (also known as multi- 
purpose co-operative societies) in particular. The main 
purposes of this study were: (1) to provide information on 
the general progress of the agricultural co-operatives, 
especially the agricultural credit societies; (2) to appraise 
the credit and non-credit activities of these societies and 
to indicate the relationship between the different strata of 
members and their participation in the activities of the 
agricultural credit societies; (3) to determine the relative 
importance of the co-operative organizations as compared 
to other agencies in the field; (4) to point out the weak- 
nesses of these co-operatives; and (5) to suggest a plan 
for reorganization. 

The whole region has been dealt with very broadly, but 
to enhance the scientific utility of this dissertation, the 
operations of ten agricultural credit societies were studied 
intensively for the ten-year period from 1944 to 1954. 

During 1953-54, there were about 3,780 co-operative 
societies of all types in Western U. P., out of which 94 
per cent were agricultural. Agricultural credit societies: 
constituted as much as about 76 and 81 per cent of the total 
and agricultural societies, respectively. 

Since 1939, two types of agricultural credit societies 
have been in operation: (1) Agricultural Credit Societies, 
limited (or multi-purpose co-operative societies); and 
(2) Agricultural Credit Societies, unlimited. During 1953- 
04, the societies of the latter order formed only about 2 
per cent of all the agricultural credit societies in Western 
ae 

The results of the study of the secondary data and the 
first hand investigations in Western U. P. appear to indi- 
cate that: 


1. Agricultural credit societies embraced only a frac- 
tion of the rural population in Western U. P. 


. Their volume of credit business was too small to be 
of any effective service. They supplied less than 
2 per cent of the total borrowings of the cultivating 
families. The services had been inadequate even to 
those who were members of these societies. 


. There was no significant relationship between the 
different strata of membership and their participa- 
tion in the activities of the agricultural credit 
societies. However, the members having larger 
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holdings seemed to exercise greater degree of 
control in the affairs of these societies. 


. These societies failed to provide any effective com- 
petition to the private moneylenders either in terms 
of the volume of credit or in that of service; and 
hence, moneylenders enjoyed almost absolute mo- 
nopoly in the field of credit. 


. It had not been possible for these co-operatives, in 
general, to undertake non-credit activities to any 
appreciable extent. 


. Small unit of operation, lack of funds, inflexibility of 
lending operations, and lack of understanding of the 
problems of the rural people on the part of the 
management were the greatest hurdles. 


A reorganization plan suggested in the main body of this 
thesis emphasizes the formation of large-sized agricul- 
tural credit societies, mainly with the purpose of attracting 
savings; advancing loans; arranging for the sale:of agricul- 
tural and cottage products; and procuring and supplying 
the agricultural, cottage, and family requirements. Em- 
ployment of a trained and full-time paid secretary; coor- 
dination of the functions with village panchayats, and the 
development and extension service; and continuous re- 
search by the Departments of Agricultural Economics of 
the Regional Agricultural Colleges on the activities of the 
large-sized societies form some other features of the 
reorganization plan. 288 pages. $3.70 





THE RELATION OF PRICES AND OTHER FACTORS 
TO CHANGES IN THE PRODUCTION OF CORN 


(L. C. Card No. Mic 58-1685) 


George Jacob Brabb, Ph.D. 
University of Illinois, 1958 


The primary purpose of this study was to determine the 
relation of price and other factors to corn production. This 
was accomplished primarily by quantifying the relation- 
ships between harvested corn acreage, prices and costs of 
production through the use of least-squares regression. 
Hypotheses were also tested through tabular and graphic 
examination of the data. The data used in the study relate 
to three areas: (1) Illinois. (2) The Central Corn Belt 
(llinois, Indiana, Ohio, Missouri, Iowa). (3) The North 
Central Region (the five states of the Central Corn Belt 
plus Nebraska, Kansas, North Dakota, South Dakota, Wis- 
consin, Minnesota and Michigan). The data covered the 
period from 1922 through 1954. Years in which important 
variables could be shown to be directly affected by Gov- 
ernment action were eliminated from the analysis. 

The analysis indicated that the acreage of corn har- 
vested in any year in the North Central Region is little 
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affected by changes in either the absolute or relative price 
of corn in previous years. This does not mean that farm- 
ers completely ignore the price of corn when formulating 
their decisions as to the amount of corn they will produce. 
Rather, it means that price is not an important factor in 
shaping decisions as to acreage. Apparently the compara- 
tive advantage in producing corn in the North Central Re- 
gion is so substantial that farmers tend to plant and har- 
vest all suitable acreage in most years. 

Weather-induced variations in acreage harvested are 
apparently larger than price-induced variations in acreage 
harvested. Add to this the fact that current acreage esti- 
mates are subject to some unknown error and the quantifi- 
cation of price, cost and acreage relationships becomes 
almost impossible. 

No significant relationship was found between acreage 
harvested and costs per acre or returns per acre. There 
is some doubt as to the validity of the cost figures, how- 
ever. There is some indication that the supply function for 
corn in this area (as reflected in changes in harvested 
acreage) is irreversible. That is, it appears that the re- 
sponse to price increases tends to be positive, while the 
response to price decreases tends to be negative. This 
conclusion is only tentative and needs further verification. 

Yield variations, although greatly influenced by weather, 
especially July rainfall, cannot be adequately forecast for 
large areas with linear logarithmic functions based on such 
relationships. However, the average of production over 
the preceding ten years provides an adequate estimate of 


corn production for the succeeding year in the areas studied. 


186 pages. $2.45 


EGYPTIAN BALANCE OF PAYMENTS, 1920-1952 
(L. C. Card No. Mic 58-693) 


Harry Bernarr Crewson, Jr., Ph.D. 
The Ohio State University, 1953 


The study of the Egyptian balance of payments since 
World War I is designed to focus attention on Egypt’s do- 
mestic economic problems from the point of view of her 
economic relations with the rest of the world. And, if the 
study seems to indicate adverse developments, another 
purpose of the study is to suggest certain corrective meas- 
ures from a balance of payments point of view. An addi- 
tional purpose of the study is to examine the method of 
adjustment in Egypt’s balance of payments under different 
circumstances. 

In so limiting the study, the author does not imply that 
noneconomic problems are less significant or that attacks 
on these problems should be delayed until after the eco- 
nomic problems have received prior treatment. Obviously, 
economic and noneconomic problems are always interre- 
lated, and, especially in the case of Egypt, the only hope 
for the solution of the many urgent problems rests ona 
coordinated attack on all of them simultaneously. Certainly, 
even a partial solution to Egypt’s crucial economic prob- 
lems is dependent on improvements in political, social, 
educational, and health conditions. 

Geographically, 97 per cent of Egypt is a wasteland of 
sand and rock. With a total population of 20,500,000, most 
of whom are poor, illiterate, and diseased, Egypt has 





approximately 2,200 people per square mile of cultivated 
land. Other than irrigated land along the Nile River, there 
are few natural resources. Thus, farming is the principal 
occupation and accounts for approximately 70 per cent of 
the work force. Historically, Egypt has suffered foreign 
domination since before the time of Christ. In Egypt’s 
recent history, the British began a military occupation of 
the country in 1882 and officially declared it a protectorate 
in 1914. The British granted Egypt some degree of inde- 
pendence in 1922, made still further concessions in 1936, 
and at the present time (April, 1953), negotiations between 
Britain and Egypt concerning the withdrawal of troops from 
the Suez Canal zone are continuing. Politically, the exist- 
ence of the British in Egypt for such a long period gave 
rise to the development of a virulent nationalism. Until 
1952, the king, together with the large landowners, domi- 
nated the government and used nationalism as a screen to 
divert attention from the miserable social and economic 
conditions of the great majority of Egyptians. The new 
Government of General Mohammed Neguib and his fellow 
army officers has committed itself to a program of politi- 
cal, social, and economic reform. 

From a balance of payments point of view, the above 
factors indicate that Egypt is an overpopulated, agricul- 
tural country; that the British occupation has occasioned 
large military expenditures in the country; and that the 
existence of an intense nationalism, in addition to diverting 
attention from internal reform, has probably served as a 
deterrent to the importation of foreign capital. An under- 
standing of these noneconomic aspects of the country and 
its people is essential to the examination of Egypt’s balance 
of payments since World War I. 

World War I proved to be a fortuitous event from the 
point of view of Egypt’s balance of payments. The war 
effected a reduction in Egypt’s imports of goods and gold 
and an increase in the value of her exports. More impor- 
tantly, Egypt acquired an appreciable quantity of British 
securities as a result of large military expenditures by the 
British in Egypt during the war. 

Although similar in some respects, the Egyptian balance 
of payments during the period 1920-1952 was significantly 
different from the pre-World War I period. During the 
interwar period 1920-37, the merchandise account domi- 
nated the balance of payments. Cotton exports, averaging 
better than 80 per cent of total exports, continued to be 
the dominant factor as they were before World War I. 
However, the value of annual cotton exports fluctuated more 
widely than ever before. This wide movement in the value 
of cotton exports was the result of changes in demand for 
Egyptian cotton in the industrialized nations, and it pro- 
vided clear evidence of the extent to which the Egyptian 
economy was at the mercy of external economic forces. 

However, during the interwar period, a fairly automatic 
adjustment mechanism was in operation. A change in the 
value of exports resulted in a similar change in the national 
income and, with a lag of about one year, a proportionate 
change in the value of imports. This neat adjustment was 
made possible by the fact that Egypt, on a gold exchange 
standard from 1920to 1931 and asterling exchange standard 
thereafter, permitted external economic disturbances to 
effect appropriate changes in her national income. 

In addition to external cyclical disturbances, a secular 
trend became evident in the balance of payments during 
the interwar period. As a result of a relatively constant 
demand for Egyptian cotton in the industrial nations and 
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an increase in Egyptian demand for imports during the 
interwar period, Egypt did not enjoy a large annual excess’ 
of exports over imports as had been customary before 
World War I. A relatively constant demand for her prin- 
Cipal export and a rapidly growing population in Egypt 
meant that the terms of trade were slowly turning against 
Egypt and thus forcing a decline in living standards. 

The possible continuation after 1937 of these interwar 
trends did not augur well for the future of Egypt’s balance 
of payments. However, World War II caused sudden and 
dramatic changes in the economic relations of Egypt with 
the rest of the world. 

Military expenditures by the Allies in Egypt during 
World War II resulted in Egypt’s acquisition of huge sterling 
balances of her account in London. In addition to financing 
the current account deficit during and since the war, por- 
tions of these credits were used to complete the repatria- 
tion of foreign-held Egyptian debt in 1943 and to acquire a 
large stock of gold and foreign exchange other than sterling 
in the postwar years. This fortuitous accumulation of 
sterling balances enabled Egypt to move from a debtor to 
an international creditor status for the first time in her 
modern history. 

In the post-World War II period, Egypt’s merchandise 
account and the current account asa whole were passive in 
spite of the high level of demand for her cotton. The 
equilibrating mechanism involving income changes which 
worked quite well during the interwar period was inopera- 
tive after World War II because of the existence of large 
sterling balances and the increasing independence of gov- 
ernment expenditures from revenue. As a result of Egyp- 
tian inflation during World War II, the Egyptian pound was 
overvalued relative to most other currencies and this 
contributed to her balance of payments difficulties in the 
postwar period. However, because of the nature of the 
supply and demand conditions of her exports and imports, 
devaluation of the currency was, and still is, a very ques- 
tionable solution to Egypt’s difficulties. 

Thus, in the post-World War II period, Egypt resorted 
to the tariff, import and export licensing, exchange control, 
and bilateral trade agreements in an effort to force a bal- 
ance in her merchandise and current accounts. In spite of 
such measures, a balance was not achieved, and Egypt’s 
sterling balances were reduced rapidly in the postwar 
period. In the immediate future, Egypt will have to con- 
tinue trade and exchange controls as well as her fight 
against inflation. 

Also, the analysis of the post-World War II balance of 
payments provided further evidence of the influence of 
foreign economic forces, both cyclical and secular, on the 
Egyptian economy. The decline in world demand for Egyp- 
tian cotton in late 1951 and throughout 1952 illustrated 
again the adverse effect of an external economic disturb- 
ance on the Egyptian balance of payments. Such cyclical 
disturbances must be minimized in the future in view of 
the necessity for Egypt to follow a more independent do- 
mestic economic policy. Greater diversification in agricul- 
tural production offers one possibility of lessening the 
adverse effects of cyclical disturbances on the balance of 
payments and, thus, of achieving a greater degree of inter- 
nal economic independence. The over-all influence of the 
new agricultural policy to reduce cotton production and 
increase grain production should contribute to an alleviation 
of balance of payments difficulties and, at the same time, 
permit more freedom of action internally. 





However, important as it is, the adverse effects of 
externally-generated cyclical disturbances on the Egyptian 
balance of payments is not the most crucial problem con- 
fronting the country. Customarily, Egypt enjoyed an 
appreciable surplus of exports over imports during periods 
of prosperity in the industrial nations when there was a 
heavy demand for her cotton. The large trade deficit 
(which meant a current account deficit) in the post-World 
War II period was especially alarming in view of the fact 
that economic activity in the industrial nations was main- 
tained at a high level. This large trade deficit seemed 
to confirm the adverse secular trend in the terms of trade 
as noted during the interwar period. Thus, declining pro- 
ductivity relative to the industrialized countries is the 
most important problem confronting Egypt at the present 
time. 

The solution to this declining productivity will require 
a fundamental change in the structure of the Egyptian 
economy. Because of the nature of world demand for 
Egyptian cotton, an increase in relative productivity will 
not be achieved by continuing to concentrate on cotton 
production. Rather, the future economic development of 
Egypt lies in the direction of greater diversity in the 
agricultural sphere and increased industrialization. 

Since Egypt is an agricultural economy, a program 
designed to increase productivity must begin in that sector. 
Such a program must include plans to redistribute land, 
to reallocate some land from cotton to food production, 
to form cooperative societies in the villages, to improve 
irrigation and drainage installations, to improve health 
and educational facilities, and to utilize technical assistance 
from abroad. Also, the employment of surplus agricul- 
tural workers on improvement projects would contribute 
to increased productivity. Increased agricultural pro- 
ductivity would tend to have favorable repercussions on 
other segments of the economy by widening the market for 
goods and services. 

In addition to improvements in agriculture, Egypt must 
promote increased industrialization. In contrast with 
many underdeveloped countries, Egypt is in a somewhat 
better position to inaugurate an industrialization program. 
Egypt’s transportation and communication facilities are 
fairly adequate for the present as well as the immediate 
future. In addition, a number of light industries are well 
established and proposed hydroelectric installations will 
soon provide large quantities of relatively cheap power. 

A successful program of industrialization depends upon 
annual net additions to the country’s capital equipment. 
Egypt has a large amount of disguised unemployment in 
the sense that more Egyptian laborers are employed in 
agriculture than are actually needed there. To the extent 
that this excess labor could be utilized in the construction 
of capital goods, Egypt could realize net additions to her 
capital equipment without suffering a diminution in con- 
sumption. The financing of such capital projects could be 
achieved, in large part, from domestic funds. The very 
extreme inequality of income distribution in Egypt provides 
a potential pool of funds among the wealthy. Further in- 
creases in personal income and inheritance taxes would 
enable the Government to channel a portion of these funds 
into projects of its own choosing. The Government should 
also severely restrict expenditures for foreign travel and 
luxury goods. ) 

The Government of Egypt must be the prime mover in 
an industrialization program for still other reasons. The 
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narrow domestic market, which is due to the low level of 
productivity, and the insufficiency of external economies. 
do not provide sufficient economic inducement for private 
investment. Thus, governmental direction and financing 
will be essential in the establishment of new industries and 
the construction of social overhead capital facilities and, 
with regard to the expansion of established industries, 
governmental regulation will be necessary to counter the 
existing monopolistic tendencies. Private enterprise will 
‘assume a more important role in later stages of develop- 
ment when a rising productivity, thus a widening market, 
will provide a clearer economic inducement for investment. 

Although the bulk of capital necessary for a program of 
industrialization must come from within the country, Egypt 
should also encourage the importation of foreign capital. 
However, because of the lack of economic inducement for 
investment in the early stages of industrialization, it is 
probable that most foreign capital will have to be secured 
from foreign governments or international agencies. 

This suggested program for Egypt which involves a 
shift of agricultural resources from cotton to food pro- 
duction and increased industrialization is not antithetical to 
the long-run development of international specialization 
and trade. Given the conditions which exist in Egypt and 
in the world market for her principal export, she is forced 
to move in the direction of greater self-sufficiency in the 
immediate future and this action will result in a diminution 
of international trade. However, Egypt’s trade with the 
rest of the world will increase in the future if her program 
is successful in bringing about an increase in productivity. 

This program of reallocation of some agricultural re- 
sources and increased industrialization will probably result 
in little, if any, improvement in Egypt’s balance of payments 
in the immediate future. Any foreign exchange savings that 
may result from the increased domestic production of food 
will probably be used to pay for increased imports of 
capital goods. A current account deficit in the immediate 
future will have to be financed by further reductions in 
Egypt’s international reserves. 

Within a very few years, the developmental program 
should have favorable repercussions on the level of Egyp- 
tian imports. Increased domestic production of many 
classes of imports including food should result in a signifi- 
cant reduction in the level of imports. An increase in the 
level of exports will not be forthcoming in the immediate 
future. In the more distant future, it is possible that 
Egypt will be in a position to export increasing quantities 
of goods to neighboring states. The economic development 
of other countries in the Middle East would be desirable 
in this connection. 

On balance, a developmental program as outlined above 
will probably neither improve nor worsen Egypt’s balance 
of payments situation in the immediate future. Currently, 
Egypt does have sufficient international reserves to finance 
a current account deficit for a short time in the future. 
Within a few years, a successful program of economic 
development should lead to an alleviation of balance of 
payments difficulties. Egypt has little choice. She can not 
long continue to live on past earnings as she has been doing 
since World War II. She must face the fact of a declining 
real income and institute a program of greater diversity in 
agriculture and increased industrialization as the best 
means to realize a future increase in productivity. Sucha 
program is essential to the attainment of a viable balance 
of payments in the not too distant future; it should be 





instituted while Egypt still has sufficient international 
reserves to finance the program in its initial stages. 
324 pages. $4.15 
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A methodological procedure to appraise the impact of 
alternative tenure structures on intrafirm resource allo- 
cation has been developed in this study. Intratemporal 
resource efficiencies in leasing systems was the specific 
problematic area under analysis. The linear programming 
technique was employed to determine the optimum farm 
programs under owner-operatorship and alternative leases. 
The simplex method of solution was modified to attain 
maximization of returns to both parties of the lease with 
the solution of one simplex tableau. 

The analysis was conducted for quantity and quality of 
resources characteristics of a typical farm in North Cen- 
tral Iowa. 

The empirical analysis consisted of two phases. First, 
the efficiency of intratemporal allocation of resources in 
a typical crop-share-cash lease was tested through an 
ex-post analysis comparing production decisions attainable 
under owner-operatorship (selected as the norm) and the 
typical rental contract. A set of conditions was set up to 
test efficiency in achieving the norm. The ex-post analysis 
was performed from 1951 to 1955. A discrepancy in total 
returns between the optimum program associated with the 
norm and the programs of both parties was present in each 
year of the period, with a reduction in returns varying 
from a minimum of $565 to a maximum of $2, 438. Land- 
lord-tenant conflict arises chiefly from the selection of 
the rotation and its level of fertilization. The amount of 
operating capital traditionally contributed by the landlord 
in the typical crop-share-cash lease is severely restricting 
and its allocation among alternative enterprises appears 
highly controversial. Consequently the net marginal return 
to landlord capital is very high (up to $2.44) and affects 
sizeably the net return to land (varying from $1.56 to 
$28.36). 

In the second phase of the analysis, the modified simplex 
solution for linear programming with variable capital 
restrictions was applied to determine the programs corre- 
sponding to capital optima under landlord’s and tenant’s 
income maximizing solutions. Capital requirement curves 
were thus determined. For a given lease the curve of each 
party specifies the amount of capital to be contributed by 
the other party if a given optimum program should be 
established. The comparison of the landlord’s with the 
tenant’s capital requirement curves define the ranges of 
capital within which there is agreement between the opti- 
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mum programs of the two parties. For the typical share 
lease, on the basis of 1955 prices expectation, a mini- 
mum of $1,068 should be contributed by the landlord in 
order to bring about agreement with a tenant’s optimum 
program. Correspondingly, $8.030 should be contributed 
by the tenant. 

Finally, an efficiency comparison was performed be- | 
tween the norm (unified resource control and ownership) 
and alternative leasing arrangements under a situation of 
variable capital. It was thus possible to determine (1) most 
efficient rental contracts, and (2) least controversial 
ranges of operating capital. At high level of operating 
capital (aobve $8,000) the inefficiency induced by provisions 
of intertemporal sharing of costs and receipts is reduced 
considerably. Deviations from the norm may then be 
eliminated either through the adoption of the incentive 
conditions when the capital available is limited, or the 
investment of larger quantities of capital if the typical 
sharing arrangements are maintained. 180 pages. $2.35 


BUSINESS EXPECTATIONS AND PLANT 
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TO THE RUBBER INDUSTRY 
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The theory of expectations is essentially the theory of 
behavior under incomplete information. While incomplete 
information is a characteristics of all human experience, 
the ambiguities facing firms in a generally individualist 
economy are important for two reasons. First, the vola- 
tility, or sensitivity, of private investment is an important 
factor in the trade cycle. Second, capital accumulation 
depends upon the joint actions of firms, individuals, and 
government; and private concerns are becoming more and 
more important as collectors of capital funds for the con- 
struction of new plants and equipment. 

Although there is considerable literature on the theory 
of behavior under uncertainty, much of it has been written 
without reference to certain findings in the area of social 
psychology where situational selectivity of perception has 
been emphasized. The dissertation has been written with 
the idea that entrepreneurs’ actions will have only a partial 
objective explanation, much of their action depending upon 
their perception of the economic environment. 

Their perception of the economic world should be con- 
structed around a relatively few simple, operational, 
concrete, and meaningful factors. The important variables 
selected by important decision-makers within firms should 
be tangible items with which they are very familiar, for 
example, sales and inventories. 

As modern statistical inference phrases the issue, any 
investigator faces the problem of knowing when further 
sampling of information will be profitable. Consistent with 
this view is the description of the entrepreneur (here 
meaning, usually, the firm acting through the collective 
decisions of its officers and directors) as he pays particu- 
lar attention to his available funds in comparison with 
proposed expansion expenditures made by various depart- 
ments within the firm. Consistent with the Neyman- 
Pearson-Wald formulation of the sampling problem, the 





entrepreneur will be matching expansion opportunities 
against available funds (internal or external to the firm) 
with his eye on sample estimates of sales, backlogs of 
orders, new production techniques, plant capacity, new 
products, and a few other variables perhaps peculiar to 
his firm. ae | 

According to the view of Katona (and in a sense Keynes, 
at an earlier date) the entrepreneur will find it difficult to 
come to a new understanding of his situation. He will 
proceed usually as if “tomorrow” will be like “yesterday” 
within the constraints, of course, imposed by the capital 
equipment which he now has from yesterday’s efforts. 

As the entrepreneur attempts to move out in one direc- 
tion or another, he will attempt to *minimax” his regret.. 
That is, he will examine the alternatives open to him for 
each proposed venture and estimate maximum possible 
loss for each alternative. He then, conceptually, selects 
the minimum of these maxima. 

In practice, the operations which achieve a minimax 
solution are those in which the entrepreneur takes some 
intermediate position between the greatest and least pos- 
sible gains and retains his flexibility so that he can make 
new moves when additional information comes in. If this 
new information is surprising when in comes in, the initial 
effect will be to cause some delay in action even when the 
“surprise” is favorable. This is what Katona meant when 
he argued that a new understanding of the environment is 
only an occasional occurrence. : 

If similar events continue to occur with considerable 
regularity and consistency, then the entrepreneur is in the 
situation of the statistician when the sequential probability 
ratio begins to converge toward some limit. He feels that 
he is in a position where further gathering of information 
will not be profitable, so he takes some action, either an 
investment or a non-investment response. This situation 
is described in communication theory as “redundancy” of 
data sufficient for the prediction of the remainder of the 
sequence. This is perhaps the conceptual explanation of 
the “flurry” of investment activity in 1928-29 in the rubber 
industry and in the economy generally. However, the 
“trigger” mechanism is not clear; nor is it clear that the 
over-expansion in this industry would have been nearly so 
serious had not the depression mainly had its roots in 
financial or other sectors of the economy independent of the 
firms in this industry. 

Also, the inference is that once firms have experienced 
several successful years they are not likely to predict an 
unsuccessful one for their business during the next one, at 
least in terms of their plans and actions. Verbalizations 
may lead one to believe that a poor year is predicted, but 
in practice (according to the interviews with executives 
in the rubber industry) “tomorrow” is almost always 
assumed to be “today’s” equal. 

This is not to say, of course, that the firms do not move 
without contemplating the possibility of the most serious 
problems. They almost always make provisions for 
disaster (by insurance, liquidity, bank loans agreed upon 
in advance, flexible contracts or contracts calling for 
installment buying of equipment with a cancellation option), 
and they are relatively quick to act upon adverse signals. 
Generally, there is not hesitation in abandoning projects 
irrespective of financial resources already invested in 
them if storm warnings appear either for the business as 
a whole or for that particular project. For some projects, 
of course, unfavorable profit and loss statements may be 
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predicted for several fiscal periods in order that new 
products can be developed or new techniques tried out. 
However, if predictions go far wrong, the firm will not 
hesitate to retrench. : 

The signals for such trouble are not esoteric or com- 
plex. In the earlier days of the rubber industry, for exam- 
ple, they were exceedingly simple and understandable: 

The firm was “not selling tires.” 

Generally, there are requests within the firm for more 
capital expansion funds than the firm has available. While 
there are exceptions, this study indicates that there is no 
paucity of ideas for development within the firm. It is 
more often the financial considerations and the swings of 
the economy that dampen expansion plans. From a theo- 
retical point of view, this means that “autonomous” invest- 
ment seems clearly to be a part of the firm’s planning, 
and that projects are constantly on file and requested 
several times before final approval. 

It is difficult to say what the limits are on this autono- 
mous investment, but representatives of the rubber indus- 
try indicated that a prime operational test is whether there 
is a market or indication of a market. While this may 
seem to be a trivial observation, its implication is that 
expectations refer to a tangible set of relationships, namely, 
market research estimates compared with cost predictions. 
However, cost-price theories of the business cycle receive 
little support from this study. While there was some 
indication that projects are postponed owing to high costs, 
it did not seem to be the case that the total expansion 
program was cut back owing to rising labor, material, and 
equipment costs. 

If possible, these investments are made with a view to 
expanding them as demand considerations permit. That is, 
if a new plant is built, more real estate will be purchased 
than is necessary at the time, a bigger power plant may be | 
built than is currently needed, and so on. 

There seemed to be clear-cut evidence that “induced” 
investment is important to individual firms. The method 
of making these induced investment expenditures is signifi- 
cant. Consistent with the analysis of P. W. S. Andrews, 
firms try first to meet a “hump” in sales by increasing 
hours of work, adding extra shifts, working employees 
overtime, and so on. New machines may be added to exist- 
ing plant and equipment. The most common situation, to 
which much of the trade journal material in Chapter VI is 
pointed, depicts plant expansion when a firm is operating 
24 hours a day, seven days a week, with back-logs of orders 
and sales twice those of the previous year. The importance 
of recent sales, back-logs or orders (particularly the 
relationship between plant capacity and ability to keep up 
with sales), and rush jobs cannot be ovér-emphasized. The 
foregoing process is somewhat obscured today because 
diversification of production and the institutionalization of 
the entrepreneur have created so many directions of de- 
velopment and lines of authority. However, this basic 
scheme of expansion is still valid despite these complicat- 
ing factors. 

As was pointed out earlier, firms are quick to retrench 
if the situation turns against them. The signals are easily 
read, and the firms tend to “follow the state of trade” 
rather than to lead it. This points up the difference be- 
tween the professional entrepreneur in the manufacturing 
sector of the economy and the finance capitalism typical 
of other sectors. Manufacturing concerns, of course, have 
to play by the rules of the finance game once “the chairs 





are removed.” But they do not seem to have the “musical 
chairs” attitude described by Lord Keynes. 

These conclusions are substantiated by a study of the 
rubber industry and its history, and of the trade journal 
accounts of plant expansion. A minor statistical study 
consisting of a factor analysis of several variables related 
to the Goodyear Tire and Rubber Company also supports 
these conclusions. There, two factors depicting “autono- 
mous” and “induced” investment seemed to be clearly 
evident. 

Interviews with executives in several rubber manufac- 
turing firms also substantiated these views. The main 
impression derived from these interviews was that autono- 
mous and induced investment are valuable constructs for 
the analysis cf investment decisions. 

Most executives who clearly outlined the situation 
where firms were operating with full capacity at every 
available minute and were unable to fill back-logs of orders 
felt themselves forced to expand. While the concept of 
induced investment is not very useful to the individual firm 
in its planning in these cases, it is clearly depicted for 
theoretical purposes. The operation of induced investment 
through time seems likely to be best represented by an 
exponential curve. Investment expenditures in response to 
increased demand will not be very heavy since firms will 
endeavor to meet the increased sales by extra hours, extra 
shifts, and soon. The process will be cumulative, however, 
and firms will make every effort not to lose their share of 
the market in an expanding market or the introduction of 
a new product. 

Likewise, executives were unamimous in their emphasis 
on the importance to a firm of giving attention to new prod- 
ucts, new techniques, secular demand, population changes 
- that is, to autonomous investment. These areas of in- 
vestment seem to be constantly under consideration when 
executives consider the disposition the firm wishes to 
make of its available funds. 

Some of the conclusions which might be drawn from 
this study are as follows: 

First, with respect to “differences in perception” of 
investment opportunities from one firm to another, the 
conclusion is that they are not substantial. The signals to 
which firms respond are related too closely to sales op- 
portunities to make much difference of attitude possible on 
this score. (Whether there are “subtle” differences in the 
perception of these opportunities not discovered in this 
study is a topic perhaps for further research). Further, 
since the rubber products industry is one of the most 
competitive in terms of product policy (innovations), price 
and selling costs and so on, the conclusion seems generally 
valid that manufacturing firms must make their invest- 
ment expenditures coincidentally with others or they will 
lose their “share of the market.” 

Thus, according to this study, the effect of the accel- 
erator alone does not seem likely to induce the wide fluc- 
tuations in output which have actually occurred in the past. 
Financial collapse must account for the severity of de- 
pression. If the business cycle turned on the decisions of 
these “professional entrepreneur,” it would not be as 
severe or as abrupt. The sum of the decisions of all firms, 
sometimes conflicting, of course, would lead to oscillations 
but not likely to anything of the magnitude of 1929. 

Second, with respect to the role of profits vis a vis the 
accelerator, this study shows that profits provide the 
available funds which are the enabling factors. Profits 
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are not the signal for plant expansion but enable a firm to 
make the expansion. Sales possibilities and the relation of 
sales to capacity are the most important considerations. 
The role of inventories seems currently to be a more 
passive one than formerly, at least in the rubber industry. 
Prior to the development of synthetic capacity, the survival 
of firms depended as much on their ability to handle crude 
rubber inventories as on their production, sales, or pricing 
procedures. This seems never to have initiated a decline 
in the rubber industry, however, the main effect having 
been to make depression a more serious problem for firms 
holding high priced inventories. 

Third, while this conclusion can be carried to an undue 
extreme, it is fair to say that this study shows considerable 
justification for internal financing from two points of view. 
First, investment expenditures are likely to be more stable 
when firms do not have to use “external” financing to which 
they generally have an aversion. Second, the development 
of new products seems to be more likely when firms are 
able to “carry” losing projects for a period of time until 
they begin to be profitable. The present study was not 
concerned primarily with this question, but it is an im- 
pressionistic conclusion which seems worth recording. In 
a sense, it is at this point that whatever link is possible 
between micro- and macro-economics probably exists. 
While firms “partially elude” the market place in making 
these decisions on new products, they cannot elude it for 
long, and the rate of interest no longer seems to be very 
important to them in their investment decisions, partly 
because of their size. 

Fourth, as was pointed out above, the concepts of “in- 
duced” investment and “autonomous” investment, as out- 
lined in Hicks, receive considerable empirical support. 
While the empirical referent of “autonomous” is not as 
clear as that of “induced,” both terms have operational 
significance for the theory of the firm. 

In a certain sense, according to this study, “expectation” 
(waves of optimism and so on) in the manufacturing sector 
do not have the importance which has so often been ascribed 
to them. However, observations over a considerable time 
period would be required to substantiate this conclusion. 
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This study reports on an investigation of locational 
characteristics of steel mills in the eleven Western States 
made to determine whether their location conforms to 
modern location theory; to determine the extent and degree 
of development of the steel industry complex and its 





relation to the basic steel industry; and to project the 
development of the western steel industry to 1975. 

The analysis of the problem begins with a geographical 
survey of the semi-integrated and integrated steel mills 
of the region in terms of minor and major location factors 
and examines the geographical distribution of the steel- 
using industries of six major industry groups in order to 
establish their geographic relation to the steel mills. 

The general theory of location is reviewed and is con- 
trasted with recent viewpoints on the location of the steel 
industry. There has been a significant shift in emphasis 
from the earlier view that iron ore and coal determine 
the location of steel plants and facilities, to the current 
viewpoint that the market exerts a greater locational pull 
than either of these raw materials. This postulate of 
modern steel location theory is the focal point of the loca- 
tional aspects of the study. 

It is shown that the only economically practicable loca- 
tion for the semi-integrated steel mills is at the market. 
The reasons are that the major raw materials, scrap iron, 
accumulates largely at the market; that most minor loca- 
tion factors augment the pull of the market; and that the 
transport costs of finished steel products are lowest when 
located at the market. 

It is further shown that there are many possible loca- 
tions for the integrated steel mills, and that the most 


economical location is determined by an economic analysis 


of various ton-mile combinations of the transport costs of 
raw materials and steel products. The market is the focal 
point in these comparisons. The three most desirable 
types of location, ranged in descending order of economic 
importance are: (1) where iron ore and coal deposits 
coincide with the market, (2) where either iron ore or 
coal coincide with the market and the other raw material 
is economically accessible, and (3) where iron ore and 
coal coincide and a relatively distant market can be eco- 
nomically served. 

The findings are that the semi-integrated mills are 
located without exception at the market in accord with 
steel location theory; that the integrated steel mills con- 
form to location types two and three; that a steel-using 
industry complex, with representation in each of the six 
relevant major industry groups, has developed in each 
steel-producing center to the extent that steel require- 
ments are well in excess of the capacity and variety of 
products of the steel mills, thus increasing the economic 
pressure on steel mills to expand capacity. 

The projection of the output of the western steel indus- 
try is based upon the past trend in expansion of steel 
capacity in the region; the evidences of industrial growth; 
and the observable trend in the shift of industry to the 
West. The actual projection is a combination of the use of 
steel of all types in pounds per capita multiplied by the 
projected population for 1975. 

It is estimated that the steel-using, industries will 
expand at an increased rate as further integration takes 
place and each new industry attracts still other industries, 
and that the resulting increase in demand for steel prod- 
ucts will provide the impetus to an increased rate of 
addition to steel capacity. Whereas steel ingot capacity 
in the region increased by 260 per cent during the past 
eighteen years, the expected increase during the next 
eighteen-year period will be an additional 300 per cent. 
Even so, the West will continue to be a steel-deficit region. 
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Pakistan is being industrialized at a rather fast rate. 
Already it has made considerable headway in respect of 
several consumer-goods industries. Along with indus- 
trialization there has been a fast increase in the industrial 
labour force in the country. This labour force consists 
mostly of illiterate and unskilled workers who do not take 
any interest or pride in their work. 

In the hurry and enthusiasm for quick industrialization, 
the Government and private industrialists seem to have 
given little thought to the material welfare of the working 
class. Contract labour system and child labour are very 
much in vogue and result in labour exploitation. Elemen- 
tary principles of hygiene and safety are neglected in the 
small and medium-size industries. The two most pressing 
problems facing labour, however, are the inconceivably 
bad housing conditions and low wages. 

The existing labour laws in the country are fairly wide 
in scope and cover most aspects of the working conditions 
of industrial workers. The legal provision of social secu- 
rity, however, is restricted to workmen’s compensation 
and maternity benefits. But the characteristic feature of 
labour laws in Pakistan is not so much their inadequacy as 
the lack of enforcement. 

Organized labour movement has made substantial pro- 
gress in respect of membership, but organisationally and 
structurally it is very weak. On account of the lack of 
funds trade unions can neither finance long strikes nor 
indulge in welfare activities for their members. Their 
leadership comes in large part from outside and lacks the 
necessary training and spirit. 

Federation-wise labour movement is better organized. 
The present top leadership is conservative, non-political, 
and sympathetic towards the national economic policies 
and plans. 

Employers in general are inconsiderate and callous in 
their attitude toward labour. They believe in high and 
quick profits and are not production-oriented. Generally 
they do not recognize trade unions and refuse to deal with 
them. | 

Industrial relations are chiefly regulated through con- 
ciliation and compulsory arbitration. Since collective 
bargaining could not develop due to the internal weaknesses 
of unions and a hostile attitude of employers, conciliation 
and arbitration have in effect come as a boon to organized 
labour. It appears that the present role of the State in the 
field of labour relations is not going to be purely tempo- 
rary. In a planned economy labour relations cannot be left 
to themselves - involving work-stoppages due to strikes 
and lock-outs. Industrial peace is indeed an indispensable 
condition of national economic planning. 

However, the author has argued that industrial progress 
in Pakistan does not depend on industrial peace alone. A 
more basic prerequisite for that is a satisfied and willing 
labour force. At present the industrial labourers in Paki- 
stan are positively dissatisfied and depressed. Employers 
both in the public and private enterprises have taken them 
for granted. Private employers are particularly prone to 





ride roughshod over them. The Government seems to 


think that if the revolutionary elements in the union leader- 
ship are curbed an explosion can be effectively barred. In 
this belief the Government is obviously mistaken. The only 
check against revolution lies in making the worker feel 
more contented and less frustrated. 

It is the paramount duty of the Government, therefore, 
to take measures effectively and speedily to improve the 
workers’ lot. Exploitation of labour, wherever it exists, 
has to be checked, and industrial housing has to be im- 
proved. Furthermore, productivity per man-hour has to 
be raised to provide a base for a better standard of living. 

All this would require a more positive and determined 
attitude on the part of the Government, employers, and 
also trade unions. 182 pages. $2.40 
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The South Plains of Texas is a fourteen county area 
located on the southernmost tip of the High Plains in 
Texas. Physically, this area is level andtreeless. Cli- 
matically, it is semi-arid, with rainfall averaging well 
below 20 inches a year. These characteristics clearly 
place the area in the Great Plains environment. 

Cattle ranching made the first important agricultural 
use of the lands of the South Plains, starting around 1880. 
By the 1920’s, dry land farming was making increased 
use of the lands, with the major crops being cotton, wheat, 
and grain sorghum. Since 1940, a rising share of these | 
crops has been grown with the aid of irrigation waters 
from underground wells. 

Irrigated crop farming has brought unprecedented 
prosperity to the area. In 1949, the average income per 
commercial farm in the South Plains was $16,022, as 
compared with the $5,858 average for all commercial 
farms in the United States. In the last fifteen years the 
farmers of the area have built a new cotton kingdom based 
on fertile soils, irrigation water, and machinery. How- 
ever, water poses a problem for the economic future of 
this new cotton kingdom. In wet years irrigation water 
accounts for less than 20 percent of the cash farm income. 
In dry years dependency on irrigation increases sharply. 
Models for estimating the degree of dependency on irriga- 
tion are developed in this study. 

The irrigation water comes from plentiful, but ex- 
haustible, underground sources. Natural recharge of the 
underground water is slight because of low rainfall, and 
the area is hydrolically isolated from any other source of 
recharge. This means that irrigation of crops is mining 
the ground water. Sooner or later, the water table will 
have fallen to such a degree that pumping will no longer 
pay. Time schedules for exhaustion under varying sets of 
assumptions are developed in this study. 

Without irrigation water, the area must return to dry 
land farming. Such a shift would clearly be a threat to 
present land values, call into question the current scale of 
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farm investment, and destroy the year-to-year stability 
of cash farm income now insured by supplemental irriga- 
tion. 

Conserving the underground water for use only in the 
driest of the rainfall years could extent the life of some of 
the benefits now derived from irrigation for as long as 
200 years. This study presents a 200 year farm income 
model forthe area assuming various conservation programs 
and unrestricted use of the water. This model suggests 
that, although unrestricted use may exhaust the water in 
20 or 40 years, the total farm income under such use is 
still greater than under any practical conservation pro- 
gram, when discounted to present worth. 

This study concludes that the water problem of the South 
Plains is essentially how to realize the economic potential 
of the existing water and yet allow for the inevitable fact 
of exhaustion. Conservation can, at best, redistribute the 
water over time. No practical new source of water supply 
exists inside or outside the area. The alternatives open to 
the area are shaped chiefly by the environment, in this case 
the Great Plains environment. Irrigation has provided a 
temporary release from the most limiting factor in this 
environment, low average annual rainfall. Water exhaus- 
tion will give new relevance to the dry land use of the level, 
treeless, semi-arid lands of the area prior to 1940. 

256 pages. $3.30 


A CROSS-SECTION ANALYSIS OF 
CONTRACTUAL SAVING 


(L. C. Card No. Mic 58-1455) 


William Charles Reher, Ph.D. 
University of Michigan, 1957 


Economic literature in the field of saving has focused 
largely on total saving. In analyzing behavior, total saving 
must be broken down into components, since different 
motives may be related to each component. This study 
deals with one of the largest components: contractual 
saving. It is defined by the Survey Research Center of the 
University of Michigan to include payments (1) on life 
insurance, (2) on the principal of mortgages, and (3) into 
retirement or pension funds. Contrary to the usual hypoth- 
esis regarding saving, many people with low incomes do 
include saving in their habitual standard of life. 

The principal data were derived from the 1948-50 
Surveys of Consumer Finances, conducted by the Survey 
Research Center for the Federal Reserve Board. There 
are three man phases of this dissertation. (1) A reinter- 
view study is utilized to analyze the flexibility of contrac- 
tual saving between two years in comparison with other 
components in the consumer’s budget. (2) The analysis of 
covariance is applied to the data of a single year to see 
whether or not the separation of the population into con- 
tractual savers and non-contractual savers makes a 
significant difference in explaining discretionary saving. 
(3) Linear multiple regressions show the factors influ- 
encing, within income groups, the level of contractual 
saving for consumers. While the principal dependent 
variable is the amount of contractual saving, life insurance 
payments and mortgage payments are studied incidentally. 
The populations tested are varied to include and to exclude 





non-savers in terms of the respective variables. Also, 
the fact of payment is distinguished from its absence. 

Among the findings the following are salient: 

1. Comparing two years, contractual saving exhibits 
great relative inflexibility within income-change groups. 
There is not a significantly greater degree of flexibility 
of contractual saving for those with changes in income of 
twenty-five per cent or more than for those with smaller 
changes. 

2. While both total saving and expenditures on durable 
goods are significantly flexible when related to the direc- 
tion of the change in income, contractual saving is not. 

3. Whether the data of 1948 or that of 1949 are used, 
significantly more variance can be explained by separating 
savers into those who save contractually and those who do 
not save contractually; however, separation of discretion- 
ary savers in the same fashion does not help in explaining 
significantly more variance. 

4. In explaining the amount of contractual saving both 
for the high-income group and for the low-income group, 
(1) disposable income, (2) marital status and children, and 
(3) education prove to be directly significant. Among high- 
income people, Negroes have more contractual saving than 
whites; the young and the old save significantly less con- 
tractually than the middle aged in the low-income group. 

148 pages. $2.00 











ECONOMICS OF LABOR WELFARE FUNDS IN THE 
COAL INDUSTRIES OF THE UNITED STATES, 
GREAT BRITAIN, AND INDIA 


(L. C. Card No. Mic 58-863) 


Ganesh Prasad Sinha, Ph.D. 
Cornell University, 1956 


In each of the countries, the United States, Great Brit- 
ain, and India, there are special industry-wide welfare 
funds to promote the welfare of workers in the coal indus- 
try. The technological and economic problems as well as 
the character of ownership of the coal mines in each of 
these countries are quite different, but the nature, financ- 
ing and the benefits provided by the welfare fund in each 
of these countries are very much alike. The political 
and economic climate is also different in each country. 
Besides, there are not too many such industries which 
have industry-wide welfare funds in each of these coun- 
tries. 

The thesis attempts to examine the factors motivating 
the setting up of labor welfare funds in the coal industries 
of the countries mentioned above and to examine the effects 
of these funds on the economics of the coal industry as well 
as on general public welfare. The thesis further tries to 
evaluate the various methods used for the establishment 
of these funds. 

The existence of industry-wide welfare funds, the thesis 
hypothesizes, can be explained in terms of the human needs 
of the coal mining communities and the problems of labor 
supply for the coal industry. The special character of the 
human needs of the mining communities arises from the 
extraordinarily hazardous nature of coal mining and the 
physical and social isolation of the coal mining communi- 
ties. The needs are such which could be met only by 
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special institutions such as have been set up by the three 
countries named before. 

In addition to the special needs of the mining communi- 
ties, the problems of labor supply facing the coal industry 
during periods of full employment necessitate the adoption 
of special measures to attract an adequate supply of labor 
for the industry. This was amply demonstrated during 
World War II and has also been borne out by subsequent 
developments in many countries of the world. These meas- 
ures consist of attempts to improve the living and social 
conditions of the mining communities. 

The three welfare funds discussed in the thesis have 
been set up either through legislation or collective bar- 
gaining or by a combination of the two. In the light of the 
experiences of the three countries concerned, legislation 
appears to be a better method of setting up the funds. It 
may be that a particular government functioning in a par- 
ticular political and social environment may not be able to 
use its legislative authority for the purpose, and practical 
considerations may deter it from setting up such funds, 
but difficulties of using collective bargaining as an instru- 
ment for the establishment of industry-wide welfare funds 
in the coal industry are too serious to be ignored. The 
human needs of such an important section of the society as 
the coal mining communities cannot be left to be met by a 
trial of strength between miners’ unions and the coal oper- 
ators. 

Though it is difficult to say to what extent the benefits 
available from the welfare funds have come at the cost of 
the wage-income of miners, it can be said that a limited 
substitution of non-wage income for the wage income is 
beneficial from the point of view of the welfare of miners 
themselves. Purchasing power by itself is not sufficient 
to bring into existence the various services such as medi- 
cal, hospital, educational or recreational in the isolated 
mining communities. 335 pages. $4.30 


RELATIONSHIPS BETWEEN PLANT SIZE AND COST 
OF PROCESSING FLUID MILK IN OREGON 


(Publication No. 24,652) 


James Robert Strain, Ph.D. 
Oregon State College, 1957 


Major Professor: S, Kent Christensen 


The purpose of this study was to determine the relation- 
ships between sizes of fluid milk processing plants and 
processing costs per quart in plants typical of those in 
Oregon. 

There were too few plants and not enough similarity 
between the plants to allow meaningful statistical deter- 
mination of the cost-volume relationships in the actual 
plants in Oregon. Therefore, the synthetic budget was 
used to minimize variation other than size between the 
plants. Five synthetic models were budgeted to represent 
the medium to larger sizes of plants in Oregon. The 
smallest, designated plant X, processed an average of 
14,000 pounds of raw milk a day, five days a week. The 
subsequent models, designated 2X, 4X, 8X, and 16X, proc- 
essed twice the amount of milk as the preceding size of 
plant. 





Each model received milk in cans and sold milk in 
paper cartons, glass bottles, and bulk cans. Plant output 
was 69 percent in homogenized milk, 11 percent in regular 
milk, 6 percent in half and half, 6 percent in skim milk, 

3 percent in multivitamin milk, 2 percent in buttermilk, 
2 percent in chocolate drink, and 1 percent in the creams. 

Physical requirements were determined for the cost _ 
elements of labor, fuel oil, electricity, supplies, building | 
depreciation and maintenance, and equipment depreciation 
and maintenance. A study of six actual plants in Oregon 
was used as a guide in establishing the requirements and 
physical budgets for the five sizes of model plants. The 
resulting budgets were checked by equipment sales engi- 
neers and dairy plant operators for reasonableness. Fi- 
nally, 1956 prices were applied to the physical budgets and 
the total costs and costs per quart determined for the five 
sizes of plants. 

Total processing costs ranged from 5.87 cents per 
quart in plant X to 2.90 cents in plant 16X. In plants 2X, 
4X, and 8X, the costs were 4.33 cents, 3.65 cents, and 3.12 
cents respectively. Total processing costs for the various 
plants as a percent of the costs in plant X were 74 percent 
in plant 2X, 62 percent in plant 4X, 53 percent in plant 8X, 
and 50 percent in plant 16X. The lower costs per quart in 
the larger plants resulted both from reduced physical 
inputs per quart and from lower prices per unit paid for 
the various inputs. 

Reduced labor costs per quart accounted for about 32 
percent of the savings between plant X and 16X. Labor 
costs ranged from 1.60 cents per quart in plant X to .64 
cent in plant 16X. 

Lower supply costs per quart were responsible for 
20.8 percent of the net difference between plant X and 
plant 16X. Total supply costs were 2.23 cents per quart 
in plant X, but only 72 percent of this or 1.61 cents per 
quart in 16X. 

Changes in equipment depreciation and maintenance 
costs per quart accounted for 17.2 percent of the savings 
in 16X. These costs were .79 cent per quart in plant X, 
but only 35 percent of this or .28 cent per quart in plant 
16X. 

Reductions in building depreciation and maintenance 
costs were responsible for 12.1 percent of the net differ- 
ence between plant X and plant 16X. These costs ranged 
from .441 cent per quart in plant X to .085 cent in plant 
16X. Plant 16X required only 29 percent as much floor 
space and experienced only 1$ percent as much building 
expense as plant X. 

Reduced taxes, interest, and insurance accounted for 
11.3 percent of the savings between plant X and plant 16X. 
Taxes, interest, and insurance costs ranged from .46 cent 
per quart in plant X to .12 cent per quart in plant 16X. 
Thus, plant 16X paid only 26 percent as many of these costs 
per quart as plant X. 

Fuel oil, electricity, and boiler water costs per quart 
were responsible for 6.1 percent of the total savings to 
plant 16X. Fuel costs per quart of milk ranged from .15 
cent in plant X to .04 cent in plant 16X. The largest plant 
used 58 percent as much oil per quart, but, because lower 
prices were paid per gallon of oil, had a net cost only 26 
percent of that for plant X. Electricity costs were .082 
cent per quart in plant X, but only .036 in plant 16X. Plant 
16X used only 56 percent as many watts per quart and had 
a net power cost only 42 percent of that for plant X. 

167 pages. $2.20. Mic 58-4877 
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ECONOMICS, COMMERCE — BUSINESS 


THE EFFECTS OF PRICE-LEVEL 
FLUCTUATION ON ACCOUNTING DATA 


(L. C. Card No. Mic 58-1680) 


Bernard Francis Aschbacher, Ph.D. 
University of linois, 1958 


The significance for accounting of a change in dollar 
purchasing power has not been professionally accepted. 

In discharing its function, accounting has developed within 
a definite framework of concepts and standards which 
impose fundamental limitations on the scope of its service. 
In periods of changing prices, however, the ability to con- 
ventionally derived data to meet the needs of differing users 
becomes questionable. A substantial portion of the study 
was devoted to adjustment of the operating data of a selected 
manufacturing company by application of a general price 
index. The major purpose here was an evaluation both of 
the magnitude of differences disclosed and their signifi- 
cance from a standpoint of relative usefulness to various 
users of accounting data. The conclusions reached hold 
definite implications for extension of conventional views of 
the primary accounting function. The magnitude of the 
differences between adjusted and historical data is material 
both percentage-wise and in absolute amount. Furthermore, 
the methodology of adjustment presents no insurmountable 
obstacle either from the standpoint of competence of non- 
statistically trained personnel or cost of compilation. It 
does require information far beyond that made available in 
customary annual reports. The consequent impossibility 

of adequate interpretation appears to void the assumption 
that knowledge by the user that the data presented derived 
without regard to dollar instability automatically negates 
significance for accountants. 

For primary managerial purposes, particularly oper- 
ational planning and control, adjusted data have little value, 
either because the data themselves play no part in most 
managerial decisions or because other devices already 
available serve satisfactorily. Invested cost data, on the 
other hand, because of their usefulness for purposes of 
cost control, accountability discharge, and calculation 
of tax liability, in addition to their wide legal and pro- 
fessional acceptability, have important application. 
Claims of a loss in usefulness for the above purposes 
and the accounting desire to cling to objectivity appear 
to be justified only with respect to incorporation of ad- 
justments into the accounts or the preparation of reports 
only on an adjusted basis. Accountants have strongly urged 
full disclosure in reports, particularly where available 
alternative procedures will produce materially different 
results. Supplementary information of a price level 
nature would constitute an additional step in this direc- 
tion. } 

For reporting purposes invested cost data have definite 
shortcomings. The accounting methodology has developed 
around the needs of individuals and groups for information 
concerning the activities of the business enterprise. In 
the past, accounting has recognized the dynamic nature of 
business and has evidenced both a willingness and an ability 
to adapt to new requirements. Apparently continued flex- 
ibility is necessary. Conventional financial statements 
are properly directed toward external rather than mana- 
gerial interests. Today there is increasing recognition 
by all segments of the economy of the role of the business 





enterprise as an economic institution charged with respon- 
sibility for an equitable allocation of economic resources 
rather than as a device to maximize a return to selected 
individuals. For accountants, as the principal source of 
information concerning business activities and progress, 
some compulsion exists, both from an ethical anda social 
standpoint, for acceptance of the responsibility for extend- 
ing presently held views of the accounting informational 
function. Even though emphasis is placed on service to 
management rather than service to society as a whole, 
this compulsion exists. The most urgent problems facing 
business today stem from pressures exerted by external 
interests. Clarification of the true nature of business 
profits may relieve these pressures by enabling manage- 
ment and ownership to demonstrate wherein government 
policies and labor demands endanger capital retention or 
expansion and hinder economic progress in general. 

241 pages. $3.15 


THE RELATIONSHIP BETWEEN MONETARY, FISCAL, 
AND EXTERNAL POLICIES AND THEIR EFFECTS 
UPON INCOME AND PRICES IN LATIN AMERICA 


(L. C. Card No. Mic 58-1520) 


Dale Louis Cramer, Ph.D. 
Louisiana State University, 1958 
Supervisor: Professor Hubert E, Bice 

The problems associated with economic stability and 
rising income among the nations of the world are numerous 
and complex. These problems consist of short run and 
long run difficulties, and pertain to all countries regard- 
less of the extent of economic development. 

This paper presents the relationship between monetary, 
fiscal, and external policies as they were employed in 
some of the Latin American countries during the five-year 
period, 1952-1956. These policies reveal, in large meas- 
ure, changes in income, the price level, and external 
practices of these relatively underdeveloped countries. 

For the purpose of determining to what extent monetary, 
fiscal, and external policies should be applied, the require- 
ments necessary for a nation to realize a condition of 
international equilibrium are given. This concept explains 
that a stated national income may be maintained at a given 
exchange rate, provided that changes in saving and invest- 
ment are offet by variations in imports and exports (the 
current account of the balance of payments). If there are 
differences between the two accounts, the lending (the 
capital account of the balance of payments) would be re- 
quired to create a balance. 

It is suggested that an additional requirement is neces- 
sary before a condition of international equilibrium may 
be established. The requirement is that monetary, fiscal, 
and external policies must be so employed that they may 
fill the gap between saving and investment and imports and 
exports should capital movements fail to do so. 

The concept of international equilibrium is applied to 
Mexico and Venezuela in order to determine if these two 
countries realized a state of international equilibrium. 
Monetary, fiscal, and external policies are then observed 
for the purpose of relating their contribution toward 
creating such a desirable objective. 


. ° 
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It was found that those in charge of carrying out these 
policies in the nations considered were unable to obtain 
the objective of international equilibrium. It is suggested 
that the desire to develop the countries was considered to 
be of greater importance than was that of acquiring a con- 
dition of international equilibrium. The effect has been to 
relegate the aforementioned policies to some extent in 
order to stimulate economic development. 

These findings suggested a need for various measures 
to be undertaken by underdeveloped nations which may 
provide for a greater degree of economic progress and 
stability. The measures suggested are (1) the relationship 
between gold and international reserves and the money 
supply, (2) a comparison between the money supply, na- 
tional product, and price level, and (3) changes in current 
account balances and long-term capital movements. 

If utilized, these measures could contribute to a greater 
degree of monetary stability; express the relative effec- 
tiveness of the internal policies--monetary and fiscal 
policies--and, therefore, suggest variations in their em- 
ployment; and provide a basis for estimating the need and 
effectiveness of capital movements. 

These measures, as applied to six Latin American 
nations, appeared to justify their use in achieving a better 
balanced growth. 368 pages. $4.70 


EVALUATING THE EFFECTIVENESS OF PROGRAMS 
FOR TRAINING WHOLESALE DRIVER SALESMEN 


(L. C. Card No. Mic 58-739) 


William Henry Harris, Jr., Ph.D. 
The Ohio State University, 1953 


The study’s purpose is to develop a procedure for eval-_| 
uating the effectiveness of programs for training wholesale 
driver salesmen. Although great importance is attached 
to training, previous research concerning the evaluation of 
training was found to be negligible. It was believed that a 
definite need existed for a procedure which could be used 
to evaluate the effectiveness of training, and thereby add 
greatly to the strength and value of a company’s training 
program. The carbonated beverage industry was chosen 
as an industry typical of those employing wholesale driver 
salesmen. Six companies from this industry were selected 
for an intensive investigation of training programs actually 
in effect. 


APPLICATION OF RESEARCH METHODS . 


It was necessary to investigate and analyze the training 
programs of several companies for their prepared training 
materials, sales manuals and the like, their management 
and organization for training, their training methods, their 
own salesmen’s knowledge of the job, and the performance 
of those salesmen. Research was carried on in five com- 
panies. The methods employed in each company consisted 
of: (1) interviews with executives concerning the company’s 
organization for training; (2) collection and analysis of 
training materials; (3) supervisor and salesman surveys 
conducted by mailed questionnaires and personal inter- 
views; (4) recognized time and duty studies of salesmen 
on the job; (5) checks upon salesmen’s difficulties in their 





work and the nature of those difficulties; and (6) a customer 
opinion survey which employed telephone questionnaires to 
learn customer viewpoint on how well salesmen were 
trained. 

These investigations and analyses revealed the re- 
quirements of the job, the status of training in the com- 
panies, and the strong and weak points of their programs. 
The methods employed and the results obtained provided 
a basis for developing an evaluation procedure. 


THE EVALUATION PROCEDURE 


By adapting and modifying the methods used in the 
general investigation and analysis of selected companies’ 
training programs, the writer developed a procedure for 
evaluating the effectiveness of programs for training 
wholesale driver salesmen. That procedure is arranged 
in eight steps, grouped in four phases. Each phase and 
step has a definite purpose. 

The first phase, Preparation for Evaluating the Effec- 
tiveness of Training, is devoted to determining the full 
requirements of the job and to placing these requirements 
in their most usable form. Step One, Job Analysis, is the 
proved and tested approach to securing this information; 
it furnishes the data necessary for building a sound base 
from which to work. The forms and procedures required 
for this step were developed and presented. 

In the second phase, Determining the Possibility of 
Effective Training, three factors which affect training, and 
which any company can control to some degree, were con- 
sidered. These factors are: (1) prepared training mate- 
rial, (2) supervision which is responsible for carrying out 
the training program, (3) organization to facilitate training 
within the company. 

The three steps included in the second phase of the 
procedure were designed to secure data on the factors 
previously designated. Step Two, Analysis of Prepared 
Training Material, is proposed as the method for deter- 
mining coverage of basic training topics by the manuals, 
films, and other devices used in organized training. Step 
Three, Supervisor and Salesman Surveys, involves the use 
of questionnaires to secure data on supervisors’ and sales- 
men’s attitudes toward their training program, on coverage 
of basic training topics, and on supervisor-salesman 
(trainer-trainee) relationships. Step Four, Organization 
for Training, necessitates an investigation to discover 
whether management recognizes and deals with organiza- 
tional and administrative problems which affect the func- 
tioning of a training program. Definite procedures for 
each of the three steps are presented and their uses are 
illustrated. 

The third phase, Determining Application of Training 
Received to Work on the Routes, entails investigations 
which show the salesmen’s application of training received 
to their work on the routes. Three research methods, 
duty study, difficulty analysis, and the customer reaction 
survey, were found to afford reasonably complete data for 
this phase of the evaluation procedure. The constitute 
steps five, six, and seven. 

Step Five, Duty Study, reveals the performance of sales- 
men on the job, their proficiency, and the conditions which 
appear on the routes as the result of past performance. 
Step Six, Difficulty Analysis, is the discovery of problems - 
and difficulties salesmen encounter on the routes, problems 
which might be overcome or minimized through training. 
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Step Seven, Customer Reaction Survey, involves question- 
naires to determine the company’s relative position in the 
competitive market, the retailers’ attitude toward the 
activities of the salesmen, and the retailers’ opinion as to 
which are the best trained salesmen calling on them. The 
procedures and the forms for the investigations and anal- 
yses are given with illustrations of their uses. 

All previous steps were necessary to reach the fourth 
phase, Evaluation of Findings. The final step, Step Eight, 
Consolidation and Evaluation of Findings, involves a criti- 
cal examination and study of all data, which were consoli- 
dated on five evaluation forms. The effectiveness of a 
company’s training program can be determined for specific 
training topics, strong and weak points in the programs 
can be discovered, and a definite course of corrective 
action can be charted. 

















TESTING THE PROCEDURE 


The evaluation procedure was tested under two different 
conditions in four companies. The first test was conducted 
in three companies which cooperated fully in the initial 
stages of the study;* the second test was conducted in a 
fourth carbonated beverage company not previously included 
in the study. In the first test, data were available from the 
initial investigations and analyses which were conducted to 
find applicable methods for a reasonably complete evalua- 
tion. The second test was different in that company execu- 
tives performed the investigations, analyses and evaluation 
of findings. The procedure was found to be applicable under 
the conditions tested and similar results were derived from 
both tests. 


CONCLUSIONS 


The procedure for evaluating the effectiveness of train- 
ing programs for wholesale driver salesmen, as presented 
in this study, is a direct approach to the problem. Factors 
affecting training, performance on the job, and the results 
derived from training are considered. The salesmen’s 
application of training received is examined relative to 
performance on the job. When this evaluation procedure is 
applied to the training program of a company, valuable 
information on its strengths and weaknesses should be 
revealed. 

By following objectives which served as check points 
and guides, it was possible to develop an evaluation proce- 
dure which offers these advantages: (1) the methods and 
approaches are known to most executives; (2) each step 
has simplicity; (3) the methods and approaches are inclu- 
sive enough to yield information which can be recorded and 
analyzed, giving findings which can be consolidated and 
evaluated; (4) the procedure can be applied at minimum 
cost, and it can be accomplished by the personnel of a 
company, using their knowledge of the business and the 
facilities available within the company. 

In applying the procedure in the four companies, it was 
shown that a company’s training program could be evalu- 
ated and reasonably conclusive findings could be obtained. 
Upon the examination of these findings, specific deficiencies 
and unsatisfactory conditions were indicated where signifi- 
cant contributions might be made toward improving the 
companies; training programs. They are: 


1. Elements of the job and training topics, which were 
evaluated as questionable or ineffective, can be 





examined and possible solutions may be found for 
unsatisfactory conditions. 


. The evaluation of each job element and each training 
topic from the six approaches on the evaluation forms 
should indicate the strengths and weaknesses in the 
training program. 


. The ineffectiveness of application of training is symp- 
tomatic, indicating weakness among the factors which 
provide the possibility for effective training: (1) pre- 
pared training material, (2) supervisor’s ability as a 
trainer, (3) organization for that training which facil- 
itates the proper functioning of the program, or (4) a 
combination of the three. A separate evaluation may 
be made of these factors in a search for possible 
weaknesses. 


4. All findings are consolidated, summarized, and pre- 
sented in detail on evaluation forms. This detailed 
information should serve a useful purpose in improv- 
ing the training of salesmen. 


Other important conclusions from the tests of the evalu- 
ation are as summarized below: 


1. The value of information derived from use of the 
procedure will depend appreciably upon the respon- 
sible sales executives close supervision throughout 
its application. 


. The supervisors who conduct the investigations are 
key figures in the application of the procedure. 


. Personal supervision will not compensate for the 
lack of prepared training material. 


The importance of the evaluation procedure and its 
effect upon sales training cannot be estimated, but the 
procedure is believed to be valuable for improving per- 
formance and service to the customer. This should im- 
prove the economic position of both the company and the 
salesmen. 


FURTHER APPLICATION 


Although this study is devoted to evaluating the effec- 
tiveness of training programs for wholesale driver sales- 
men, it is possible that the procedure has broader uses. 
Possibilities which appeared during the course of the 
study are suggested because of their close relationship to 
the problem under investigation. The possible broader 
uses of the evaluation procedure include: (1) application 
in other industries employing wholesale driver salesmen, 
(2) use of the information in building new training programs 
or revising old ones, (3) use of the procedure in sucha 
manner that it serves as a supervisory training course. 

It must be recognized that further study and.research 
would be necessary to draw conclusions on these possi- 
bilities. 465 pages. $5.95 


1. Limited cooperation was received from two compa- 
nies which agreed to participate in the study, This pre- 
vented the evaluation of training in these companies, 

Abstract published by special arrangement with The 
Ohio State University. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





ECONOMICS 


1665 





FACTORS AFFECTING PRODUCTIVITY 
IN THE HOMEBUILDING INDUSTRY 


(L. C. Card No. Mic 58-1574) 


Lawrence Jay Kaplan, Ph.D. 
Columbia University, 1958 


The purpose of this study is, first, to present an account 
of technological advances made in a number of specific 
building operations, and second, to offer an explanation of 
the factors influencing productivity. At the present time a 
direct measure of productivity in the homebuilding sector 
of the construction industry is neither available nor feasi- 
ble. Independently derived measures of homebuilding out- 
put and input, the two components of the productivity ratio, 
cannot be determined. To achieve some understanding of 
the direction of technological improvement, this disserta- 
tion uses the case study approach to measure specific 
homebuilding operations and production processes as ap- 
plied by alert business firms. This method analyzes tech- 
niques used by builders at the operational level, and meas- 
ures efficiency in terms of man-hours and cost. 

To place the entire study in proper focus, the concept 
of productivity and its measurement in manufacturing and 
contract construction are reviewed in Chapter I. A series 
on Output per man-hour in contract construction from 
1929-56 is presented, analyzed, and compared with pro- 
ductivity changes in manufacturing. This series on contract 
construction appears for the first time. This chapter also 
includes a comparison of distributive shares between con- 
tract construction and manufacturing. 

In Chapter II, approaches to productivity measurement 
in the homebuilding industry are discussed, and, in Chapter 
III, the factors limiting productivity increases in home- 
building, such as the unique characteristics of the product, 
labor’s restrictive practices, variability of demand, and 
the impact of all levels of government. 

The factors making for productivity increases are 
analyzed in Chapter IV. These approaches or principles 
around which productivity advances center are as follows: 
1. increased scale of builders’ operations. Efficiency 
grows with size. The application to homebuilding of spe- 
cialization of labor and specialized tools and equipment, 
made possible by increased scale, has increased output 
per man-hour, thus lowering costs. 2. utilization of new 
methods. Site fabrication of components, off-site produc- 
tion of standardized parts and assemblies, and prefabricated 
housing are analyzed. 3. utilization of new materials. Old 
products have been improved and the variety of products 
increased through invention and development. 4. standard- 
ization and reduction-in-variety of currently used mate- 
rials. The application of this principle has reduced the 
large number of sizes and models going into a house, thus 
lowering costs and improving efficiency. 

Fourteen case studies, developed in field surveys, 
exemplify the four approaches to homebuilding which in- 
crease output and reduce man-hour requirements. These 
techniques, by contributing to lower costs, have helped 
offset to some degree sharp increases in construction 
costs. | 

Chapter V contains the summary and conclusions. One 
of the most promising developments in homebuilding is the 
prefabricated housing industry. The transfer of building 
operations from the site to a factory offers important 
possibilities for productivity increases and more stable 





employment. The present prefabricated unit sells ata 
price which is from 5 to 15 percent lower than the prices 
of homes built by other methods. Competition between the 
prefabricator and the conventional builder should be di- 
rected toward reduction in equipment and finishing costs 
of the structure which together account for about 80 per- 
cent of total construction cost. 

The dissertation also contains three appendices and a 
bibliography. Appendix A is a technical note on a general 
measure of productivity and distributive shares for con- 
tract construction and manufacturing; Appendix B describes 
organizations active in standardization; and Appendix C 
summarizes the methodology of the field survey. 

259 pages. $3.35 


THE ST, LOUIS MERCHANT DRY GOODS 
WHOLESALER IN TRANSITION 


(Publication No. 25,127) 


Mervin Kohn, Ph.D. 
St. Louis University, 1957 


Historically, the traditional channel of distribution, 
from manufacturer to wholesaler to retailer, evolved after 
the Civil War. Previous to that time, St. Louis dry goods 
wholesalers bought from manufacturers and importers in 
the East and sold in a trading area limited to the distance 
that their customers, country merchants, could travel 
conveniently by horse or boat. Around 1900, when depart- 
ment stores, mail order houses, and chains developed, 
they bought from St. Louis wholesalers. As these mass- 
merchandisers expanded, they purchased direct from 
production sources. Concurrently the independent retailer 
declined in importance, further diminishing the market for 
the wholesaler. The dominant marketing channel then 
became direct from manufacturer to retailer. By 1925, 
most of the original dry goods wholesalers had discontinued 
business. Only three have survived. 

The purpose of this dissertation is to trace the evolution 
of the St. Louis full-service merchant dry goods whole- 
saler, and to analyze and evaluate the influences relating 
to this transition. To accomplish its first purpose, the 
study attempts answers to the following questions: Why 
did most of the full-service, general-line merchant dry 
goods wholesalers in St. Louis fail to survive? How did 
the surviving firms evolve in physical structure, customers 
and markets served, and product lines handled? What 
changes occurred in management functions? How did these 
changes affect the sales, profits, financial structure, and 
operating ratios of each firm? In what way were market- 
ing functions affected? To achieve its second objective, 
the investigation divides the underlying influences into two 
categories: environmental forces including competitive, 
economic, and social factors; and management influences 
emphasizing personalities of key executives in each firm, 
depth in management, and the performance of management 
functions. 

Each firm analyzed in this dissertation has exhibited 
the universal practice of formulating its objectives in 
terms of the social and economic environment in which it 
has served, and each firm’s marketing strategy has been 
devised to secure a differential advantage in the market 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





1666 


ECONOMICS 





place. In a unique way, the survival pattern of each whole- 
saler demonstrates the directional influence of the firm’s 
corporate personality and its particular management skill. 

The transition of the three firms involves the develop- 
ment of survival patterns in comparable environments 
within an economy that has been inimical to their continued 
growth as full-service, general-line merchant wholesalers. 
The advantages of location, product, price, operating meth- 
ods, and customers served which each enjoyed in its early 
years have disappeared with shifts in markets and the rise 
of new and more specialized firms. 

Ely & Walker has become a fully integrated mill-con- 
verter, manufacturer and distributor of textiles and dry 
goods, operating on a nationwide basis as a subsidiary of 
Burlington Industries, Inc. Rice-Stix has developed into a 
manufacturing-wholesaler and converter of a substantial 
portion of the piece goods and dry goods which it distributes 
nationally as a subsidiary of Reliance Manufacturing Com- 
pany. Butler Brothers has evolved into a wholesaler-spon- 
sored voluntary chain of variety stores operating ona 
franchise basis. 335 pages. $4.30. Mic 58-4878 


A COMPARATIVE STUDY OF THE LEGAL AND 
ACCOUNTING CONCEPTS OF NET INCOME 


(L. C. Card No. Mic 58-1714) 


Oscar Marvin Kriegman, Ph.D. 
University of Illinois, 1958 


The purpose of this thesis is to examine available mate- 
rial regarding the legal and accounting concepts of net in- 
come as found in legal decisions, authoritative accounting 
pronouncements, and in the opinions expressed by those 
who have written about law and accounting, in order to 
determine the following: (1) the similarities and differ- 
ences that are present in the legal and accounting concepts 
of net income; (2) the causes of differences and similarities 
in the net income concept of either of these fields as com- 
pared with the other; (3) the extent to which the law has 
given consideration to the pronouncements of the American 
Institute of Certified Public Accountants, the publications 
of the American Accounting Association, and the writings 
of leading accounting theorists and practitioners; (4) the 
ways in which the law would benefit and the extent to which 
the law would be affected adversely by giving sanction to 
the accounting concept of net income; (5) the ways in which 
accounting could be made more useful and the degree to 
which accounting progress would be impeded by incorporat- 
ing a part or all of the legal concept of net income in its 
own theoretical and practical framework. 

The research indicated that although case-law has often 
given sanction to generally accepted accounting principles 
as a standard for the determination of net income in certain 
areas, these principles have not gained general acceptance 
by courts of law. 

The factors which cause differences and similarities to 
exist between the legal and accounting concepts of net in- 
come are: 


A. Differences 
1. The law emphasizes adherence to the doctrine 
of stare decisis (the policy of abiding by decided 





cases), whereas accounting is currently experi- 
encing a period of rapid growth and development, 
especially in income theory. 


. The law, because of its longer life and greater 
size, is slower than accounting in reflecting the 
requirements and needs of the community. 


. The training and working environment of judges 
and accountants are different. 


. The law does not give fixed meanings to terms 
as judges want to maintain a degree of flexibility 
in the rendering of decisions. 


. The objectives, viewpoint, and approach of the 
law and accounting are different. 


B. Similarities 
1. The law has exerted a profound influence upon 
the development of certain accounting principles. 


. The judiciary has accepted many accounting 
concepts and principles in the rendering of 
decisions. 


. The law and accounting have followed the same 
line of reasoning in analyzing certain business 
transactions. 


The research indicated also that accounting, as it is 
practiced today, is not always suitable for determining net 
income for judicial purposes because many of the account- 
ing principles applied in the determination of net income 
are not based upon a completely logical and coordinated 
body of accounting thought. However, where accounting 
principles have a basis in fact and have gained the support 
of the accounting profession and the business community, 
the courts are in error and may work injustices by ignoring 
these principles. 

Accounting progress could be greatly impeded if judicial 
pronouncements were used as a principal basis for the 
development of the accounting concept of net income be- 
cause of (a) variations in law fron: state to state, (b) the 
fact that the law requires only a “minimum” standard of 
performance rather than the best, (c) the time lag before 
accounting questions are adjudicated, (d) differences in 
legal and accounting objectives, (e) the loose and varied 
use of accounting terminology in the case-law, and (f) the 
lack of recognition by the law of the customs of certain 
industries. 

In recent years, many decisions have been rendered in 
which the courts have shown a keen awareness of the 
publications of the American Institute of Certified Public 
Accountants and the American Accounting Association, 
and the writings of leading accounting theorists and prac- 
titioners. Each field does exert important influence on the 
other, and if these influences can be kept within reasonable 
bounds, each will benefit. On the other hand, an extreme 
emphasis by either field on the conclusions of the other 
could be detrimental to its progress. 265 pages. $3.45 
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THE ITALIAN BALANCE OF PAYMENTS, 1945-1955 
(Publication No. 24,943) 


Mildred G. Massey, Ph.D. 
University of Oregon, 1958 


Adviser: Marshall D. Wattles 


The purpose of this dissertation is to analyze the course 
of Italian foreign trade during the period 1945-1955. How- 
ever, as it is difficult to discuss a nation’s balance of 
payments without reference to other aspects of the economy, 
this study includes such topics as production, price levels, 
unemployment and monetary policy and emphasizes their 
effects upon Italian foreign trade. 

The plan of study is a chronological one. The subject 
matter is considered with respect to: the immediate post- 
war years, 1943-September 1947; the initial period of the 
New Republic, October 1947-June 1950; and the years since 
Korea, July 1950-1955. 

For each of these three periods certain aspects of the 
internal economy (production, prices, unemployment, mon- 
etary policy, etc.) are discussed. These are followed by an 
analysis of the balance of payments. Emphasis is on ex- 
aming the categories in the current accounts with reference 
to commodity and geographical classification. 

Chapier I is devoted to the relevant characteristics and 
attributes of the land and its people, and Chapter II presents 
a review of the Italian economy during the years when the 
Fascist regime reached its prime. Together Chapters I 
and II form an introduction and lay the ground work for a 
study of the country after the Second World War. The 
analysis of the post-war years is contained in Chapters 
II-VIlI. 

The author’s appraisal of Italy’s present international 
position and of the country’s prospects for the future are 
given in the concluding chapter. A brief summary of the 
principal conclusions drawn from Chapters III-VII is given 
below. 

The analysis of the Italian economy since the end of 
World War II substantiates the hypothesis that Italy is 
going through a period of evolution from a basically agricul- 
tural country to a predominantly industrial one. This ex- 
pansion and industrialization will require continued large 
quantities of goods which Italy does not produce, hence 
imports will remain at high levels. While the relative in- 
crease in exports has been greater than the relative in- 
crease in imports during the past few years, the trade 
deficit has remained high. In the five year period, 1952- 
1956, this deficit has oscillated around 500,000 million lire 
(about 950 million dollars). The prospect appears good for 
continued improvement in exports, but it does not seem 
likely that the trade deficit can be eliminated through 
commodity exports in the near future. Therefore, Italy 
will have to rely on continued gains in the invisible accounts 
to.improve her balance of payments position. 

The three principal invisible categories are transport, 
tourists’ expenditures, and emigrants’ remittances. The 
transport account as a whole is now beginning to show a 
surplus. Tourists’ expenditures have made steady gains 
since 1948 and emigrants’ remittances, although variable, 
have been sizable. These categories will probably continue 
to defray a substantial part of the merchandise deficit. 

However, when the payments and receipts from the 
visible and invisible trade items are considered in toto, 





the Italian balance of current accounts can be summarized 
thusly: a probable deficit of about 550,000 million lire and 
a possible (optimum) surplus in the “invisibles” of 450,000 
million lire. A liberalization of the U. S. tariff policy 
could be an important factor in helping to close this gap, 
but such action appears improbable. Consequently, Italy 
must continue to look to the United States and to the Euro- 
pean Payments Union for aid. If she is successful in the 
long-run in becoming more efficient through industrializa- 
tion, a number of her more pressing problems, including 
the trade deficit, may be alleviated. 

292 pages. $3.75. Mic 58-4879 


AN ANALYSIS OF THE LITTLE ROCK METROPOLITAN 
AREA WHOLESALE MARKET WITH SPECIAL 
ATTENTION GIVEN TO SOME PRACTICES 
OF WHOLESALERS WITHIN THE MARKET 


(L. C. Card No. Mic 58-1492) 


Rowe Morgan Meador, Ph.D. 
University of Arkansas, 1958 
Major Professor: H,. A. Frey 

The primary purpose of this study was to present basic 
data and information pertaining to the structure of the 
wholesale market served by wholesalers in the Little Rock 
Metropolitan Area, referred to throughout the study as 
Greater Little Rock. A secondary purpose of the study was 
to add an analysis of a specific Arkansas wholesale market 
to the somewhat limited literature concerning market 
analyses of wholesaling. In fulfilling these purposes, cer- 
tain specific objectives were attempted: namely, to define 
the trading areas for the various wholesale industries 
within the market, to point out and observe noticeable 
trends, to note the nature and source of competition for 
each wholesale industry, and to present some practices of 
the Greater Little Rock wholesalers within the different 
industries. 

Census data were used to show changes in the market 
structure from 1939 to 1948, and information obtained 
from questionnaires answered by Greater Little Rock 
wholesalers was used to describe the market as of 1954 
because 1954 census data were not available at the time. 

In order to show the full significance of developments in 
the Greater Little Rock market between 1939 and 1948, 
census data for two other markets or areas were used 
for comparison--the State of Arkansas and the United 
States. 

The study is organized in the following manner: Chap- 
ter I is primarily a statement of the purposes and scope 
of the study, of the methodology used, and of the limitations. 
Chapter II describes the nature of the area served by 
Greater Little Rock wholesalers and indicates the changes 
in general structure for wholesalers in the three areas 
observed. In this chapter and the chapters that follow, 
attention is focused upon merchant wholesalers because of 
their predominance in the Greater Little Rock wholesale 
market. The next eleven chapters represent the major 
analysis as each chapter investigates a major Greater 
Little Rock wholesale industry. These industries are: 

(1) groceries, confectionery, and meats; (2) edible farm 
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products; (3) beer, wines, and distilled spirits; (4) drugs, 
chemicals, and allied products; (5) tobacco and products 
(except leaf); (6) paper and its products; (7) automotive 
equipment, tires and tubes; (8) electrical goods; (9) hard- 
ware, plumbing, and heating; (10) lumber and construction 
materials; and (11) machinery, equipment, and supplies. 
In addition to revealing the changes in structure for whole- 
salers in the three areas observed in this study, each of 
these eleven chapters indicates the legal form of organi- 
zation; length of life under present organization; warehouse 
facilities maintained and the proportion of orders filled 
from stock; type of operation; proportion of own manufac- 
tured products sold, number of employees in 1939, 1948, 
and 1954; product lines and proportion of sales volume 
obtained from each; number of items carried in stock; 
number of salesmen employed in selected areas; frequency 
with which salesmen covered territory; frequency and 
principal methods of delivery; cities in which principal 
competitors were located; source and nature of competi- 
tion; number and type of branches; and territory served 
by the Greater Little Rock wholesalers in each industry. 
Chapter XIV summarizes the main points of the preceding 
chapters and states possible significant conclusions. 

Other Greater Little Rock wholesale industries were 
not discussed in the main body of the study because suffi- 
cient data were not available. The available census data 
on these industries are discussed in Appendix A. 

Full presentation of statistical materials is foundin 189 
tables and three appendices. In addition, the study presents 
31 figures showing the territories served by various groups 
of Greater Little Rock wholesalers. 585 pages. $7.45 


DIFFERENTIAL COST ACCOUNTING 
(Publication No. 25,466) 


Paul LeMoyne Noble, Ph.D. 
The Ohio State University, 1952 


Differential costing is most commonly discussed in 
terms of the cost of units of product. As such, differential 
cost is the difference in the total cost of a firm which re- 
sults from increases or decreases in the number of units 
produced. The differential cost of a unit of product is the 
cost which is incurred directly as a result of producing 
that particular unit--the cost which would not be incurred 
if the unit were not produced. 

This approach to cost determination is best understood 
in comparison to the average total costing of units. In any 
firm there are certain costs which remain fixed in total 
amount regardless of increases or decreases in volume. 
The average total cost approach would include a portion of 
these fixed costs in each unit costed, whereas the fixed 
costs would be excluded from a differential cost calculation. 

Although differential costs are usually discussed in 
terms of changes in units of production, the differential 
cost technique may be of help in a wide variety of manage- 
rial decisions. In fact, there is hardly a managerial deci- 


sion in which differential costs cannot be of use and, indeed, 


may be the very basis for managerial policy determination. 
Questions pertaining to the opening or discontinuing of 
territories, the increase or decrease of plant size, the 
accepting of a defense contract, the entering of a new 





market, or the providing of a new service for customers 
--all of these and many other policy matters may be re- 
solved in terms of differential costs. 

Although developed independently by accountants, the 
differential cost concept corresponds quite closely to the 
marginal cost concept in the field of economics. Whereas 
the differential cost concept has only recently received 
much attention in cost accounting, the marginal cost con- 
cept in economics has been the subject of extensive study 
and research for many years. Therefore much of the 
theoretical background for this differential cost study was 
drawn from the work already done by economists, and an 
effort was made to relate the two fields. 

Of particular usefulness is the economist’s concept of 
the equality of differential cost and differential revenue. 
The hypothesis advanced in this concept is that a firm will 
continue to produce and sell added units of product as long 
as the differential cost of the added unit is less than the 
differential revenue of the unit. Volume is expanded in 
this manner until the differential cost of an added unit 
exactly equals its differential revenue, thus giving rise to 
the equation: differential cost equals differential revenue. 

Although this concept appears theoretically sound, it 
has been observed that business decisions (in practice) are 
not always made in this way. Economists themselves have 
recognized that in many instances businessmen have no 
knowledge of differential costs and rely upon average total 
unit costs as a guide to policy determination. More spe- 
cifically, in many instances there is evidence that average 
total unit costs are used as a basis for price setting with- 
out regard for differential costs. 

It was apparent that it would be necessary to determine 
exactly how businessmen were using differential costs and 
what role they were playing in business policy decisions. 
This matter was the subject of further investigation; and 
it was found that the greater the degree of competition 
which confronted a firm, the more use was being made of 
the differential cost approach. In highly competitive indus- 
tries, an individual firm has no control over its selling 
price. Price is independently established by the function- 
ing of supply and demand, and each firm in the industry 
makes its decision to produce or not to produce on the 
basis of differential cost and differential revenue. 

Where competition is less keen, it was found that differ- 
ential costs were apparently not as important as average 
total unit costs. In the first place, the firm, under these 
circumstances, has some control over its selling price. 

It is not independently established, and the firm must decide 
upon the price which it will ask for the product. In deter- 
mining a selling price, a firm which is not confronted with 
keen competition may attempt to press the price to the 
point which will yield maximum net profit in the short run. 
To do this would be to equate differential cost and differ- 
ential revenue. However, it is apparent that these firms 
usually avoid such a short run approach, fearing that such 
a policy would invite greater competition. Instead, this 
type of firm turns to average total costs as an indication 
of what cost must be recovered over the long run life of 
the firm. To this long run cost is added a reasonable 
mark-up for profit in order to arrive at selling price. 
These firms feel that a price determined in this way will 
assure a reasonable profit, yet will not invite competition. 

It was concluded that there is a direct correlation be- 
tween the degree of competition which confronts a firm 
and the appreciation and use of differential costs. 
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It is noted that the differential cost of a unit of product 
is a short run cost, whereas average total cost involves 
many long run costs such as machinery depreciation, build- 
ing depreciation, and other building occupancy costs, patent 
expense, etc. Until recently, most accounting concepts 
have been long run concepts. It is therefore not surprising 
that until recently most cost accounting has been concerned 
with average total costs. There is a growing recognition 
today that accounting must consider the short run as well 
as the long run aspects of costs. 

The customary three-way classification of costs into 
material, labor, and factory overhead is not well adapted 
to the calculation of differential costs. Rather, the costs 
should be fundamentally classified as variable, semi- 
variable and fixed for differential cost studies and account- 
ing. The variable costs always become apartof differential 
costs since they increase or decrease directly in propor- 
tion to volume. The fixed costs may always be excluded 
from differential costs since they do not change regardless 
of volume fluctuations. The semi-variable costs are those 
which progress in a step-like fashion; they remain constant 
in total amount over a certain limited range of volume 
fluctuations, then step up at a given point as volume ex- 
pands to a new level. Here they again remain constant 
over another range of volume fluctuation. 

Most of the difficulties encountered in differential cost- 
ing arise in connection with these sem-variable costs. If 
a particular proposal will cause a semi-variable cost to: 
step up in amount, then the amount of the increase is a part 
of the differential cost of the proposal. On the other hand, 
another particular proposal may be accomplished without 
involving a step up in this semi-variable cost; and thus 
it does not become a part of the differential costs of the 
proposal. 

In order that these semi-variable costs may be properly 
treated in differential costing, careful budgets must be 
prepared showing the amount of the semi-variable cost at 
each volume level. This is essentially the same as a 
flexible budget; but particular attention must be given to 
the points at which the steps occur, and the budgets must 
be prepared in terms of each individual expense in each 
department of the firm. This will permit accurate differ- 
ential cost determinations with respect to particular pro- 
posals involving changes in volume of operations in any 
department. 

In addition to differential cost studies of specific pro- 
posals, some cost accountants recently have been advocating 
that all units of product of a firm should be costed ona 
differential basis. In other words, the only costs which 
should be identified with any unit of product are those 
which are directly related to the unit—costs which would 
not have been incurred if the product had not been pro- 
duced. 

The difficulty in this approach to costing arises again 
in connection with the semi-variable costs. It is clear that 
in this plan all of the variable costs would be identified 
with products since they are incurred directly as a result 
of the production of specific units. Likewise it is clear 
that the fixed costs of the firm would be excluded since 
they have no direct relationship to specific unit of product. 
But the semi-variable costs present a problem. One pos- 
sibility is to treat them as entirely fixed and accordingly 
exclude them from unit costs. This treatment would be 
particularly justified where little fluctuation in volume is 
experienced. Under such circumstances, the semi-variable 





costs do take on many characteristics of fixed costs. But 
differential costs have their greatest usefulness in connec- 
tion with problems of fluctuating volume; where such cir- 
cumstances exist, the changes in semi-variable costs 
become important. 

Where appreciable changes in volume occur, all of the 
semi-variable costs of the department or firm may be 
averaged together to arrive at an average semi-variable 
expense per unit of product. Whereas any one semi-vari- 
able cost progresses in a steplike fashion, by combining 
all of the semi-variables costs together the steps are 
smoothed out and an average rate of progression can be 
calculated and assigned to each unit. Although changes of 
One unit of output may not affect total semi-variable cost 
according to this average, appreciable changes in output 
can be measured quite reliably by means of such an aver- 
age. 

The application of these methods to the costing of units 
of product, territories, customer classes, and other cost- 
ing classifications conforms to the way in which manage- 
ment thinks when confronted with keen competition, and 
the method is founded upon fundamental concepts of eco- 
nomics. , 209 pages. $2.75. Mic 58-4880 


Abstract published by special arrangement with The 
Ohio State University. 


SOME IMPLICATIONS OF IMPERSONAL 
SELLING FOR DEPARTMENT STORES 


(L. C. Card No. Mic 58-1302) 


William John Regan, Ph.D. 
Stanford University, 1958 


Sustained increases in the productivity of manufactur- 
ing, agricultural, and extractive industries, and to a lesser 
extent in marketing, have led to higher standards of living 
in the United States and the consumption of a steadily in- 
creasing quantity of goods. To deliver this ever-rising 
tide of goods, retail store managements have competitively 
sought more efficient means of distribution. One of these 
evolving techniques in the exchange act itself is the use of 
impersonal selling which enables customers to self-serve 
their own purchases. Impersonal selling allows retail 
stores to capitalize upon the higher levels of customer 
sophistication that manufacturers’ advertising programs 
and customers’ repetitive purchases have been instrumen- 


tal in setting up. Widely used in the supermarket trade 


and spreading rapidly to others, this impersonalization of 
the selling act has so far found little use in department 
stores. Since salespeople’s salaries represent the largest 
single expense in department store operations, this area 
provides an important potential source for increased 
productivity. 

Department stores have traditionally been one of the 
major distributors of consumer goods. In the post World 
War II period, however, department store sales have 
accounted for a steadily declining share of the retail mar- 
ket. Contributing to this decline have been the combined 
effects of “scrambled merchandising,” disadvantageous 
downtown locations, the inability to price service charges 
individually, the movement of customer purchases away 
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from the typical department store assortments, and the 
inability to raise salesforce productivity. The use of im- 
personal selling where appropriate is one of the possible 
ways in which department stores can modify their service 
“mixes” to improve their competitive positions. 

In order to determine the extent to which impersonal 
selling has been introduced and accepted in San Francisco 
area department stores, a two-phased study was conducted 
in toy and men’s furnishings departments of both limited 
and full-service department stores. These two phases 
included: 


1. An appraisal of the extent to which selected criteria 
were actually being used to implement impersonal 
selling. 


. Interviews with merchandising and operating officials 
to determine managements’ views on the place and 
potential of impersonal selling within their operating 
frameworks. 


It was found that limited-service department stores 
have adopted the concept in principle and are actively en- 
gaged in developing programs to integrate it into their 
individual merchandising systems. Full-service depart- 
ment store managements have not adopted the concept in 
principle because they feel that it is antithetical to their 
full-service reputations. Fighting enterprise conformity, 
they have continued to promote customer services as a 
means to achieve enterprise differentiation. In practice, 
however, full-service department stores are gravitating 
closer to the use of impersonal selling. Their concentra- 
tion upon branch store development has been accompanied 
by installation of the full-exposure fixturing which is nec- 
essary to make impersonal selling work effectively. Cen- 
tralized cashier check-out systems can be installed 
whenever customers indicate a preference for them or 
competition compels their addition. 

The benefits and limitations of impersonal selling are 
considered from the customer and department store view- 
points. Considered significant to the economy at large was 
the possibility that the activation of customers in the buying 
role may have long-run implications as an active extension 
of the consumer movement. If customer solutions to their 
own needs are improved by the problem-solving activity 
engendered by self-service buying, then the factors of 
production may be allocated in a more efficient manner 
also. 

Included in the study are sections on the history of im- 
personal selling, and the use of layout, fixtures, display, 
impersonal communication, and packaging as integral parts 
of a coordinated impersonal selling program. 

221 pages. $2.90 


THE REGULATION OF FIRE INSURANCE RATES 
(Publication No. 22,422) 
Harry Julius Solberg, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Charles C, Center 


The experience of over a century and a half in which 
the business of fire insurance struggled with a competitive 
pricing system led to the general discard of that system 





as an unsatisfactory regulator of fire insurance rates. 
Although the business of fire insurance had begun attempts 
to eliminate price competition and to establish a system 
of rate-making in concert as early as 1820, state legisla- 
tures did not begin to take action to provide statutory 
authority for such rate-making combinations of insurance 
companies until after 1910. The grant of authority to make 
rates in concert was a grant of some degree of monopoly 
power, however, and the state legislatures came to recog- 
nize this by enacting rate regulatory laws. The develop- 
ment of such regulation and the problems involved therein 
are the subject of this study. 

The evolution of the rate regulatory laws established 
a set of standards against which the rates produced by 
rate-making combinations were to be tested. The standards 
require that rates shall not be excessive, unfairly discrim- 
inatory, or inadequate. The test of excessiveness and 
inadequacy imply that the profits of the fire insurance 
business shall be reasonable, and the regulatory statutes 
require that consideration be given to a reasonable margin 
for underwriting profit in the making of rates. 

Profit, as a subject of regulation, has become. the 
aggregate underwriting profit of the companies making 
rates in concert. A profit formula, devised by the industry 
and adopted with few modifications by the National Associ- 
ation of Insurance Commissioners in 1921, recommends 
that underwriting profit be determined by deducting in- 
curred losses and incurred expenses from earned premi- 
ums, that investment income be excluded from considera- 
tion by the regulatory authority, and defines a reasonable 
underwriting profit as 6 per cent of earned premiums. 

Rate filings, which are subject to the approval of the 
regulatory authority, are commonly measured against the 
statutory standards by use of a statistical procedure known 
as the permissible loss ratio method. This involves a 
statistical determination of rates conforming to the pre- 
scribed standards. But the fire insurance business makes 
its rates on the basis of engineering judgment and com- 
monly rejects statistical rate-making as inapplicable to 
fire insurance. This makes administration of the rate 
regulatory laws very difficult. 

To the extent that the business of fire insurance finds 
it necessary to use statistics in complying with the statu- 
tory standards, the statistical procedures used involve 
unnecessary distortions and show little refinement. Rep- 
resentative of such distortions is the failure to account 
for prepayment of expenses which results in a distortion 
of profits which, when used for rating purposes, results 
in a distortion of rates. But justification for this failure 
is offered on the basis that it constitutes preferred ac- 
counting practice--without identifying what constitutes 
preferred rating practice. 

The statistical problem is further evidenced in the 
failure of the business or regulatory authorities to produce 
a mathematically sound basis for credibility in ascertain- 
ing the degree of confidence to be placed in loss statistics 
for various classes of risks. With the exception of a few 
states which use crude tables of credibility, judgment 
alone is used in determining the degree of credibility. 

Investment income is not reflected in fire insurance 
rate levels, as the investment function of insurance com- 
panies is considered to have no relation to the underwriting 
function. Regulation of rates is, in fact, the regulation of 
profits. Competition, the original regulator of rates in 
concert was not intended to remove part of total profit 
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from the scope of regulation. Total profit, including invest- 
ment income, may logically be subjected to regulation to- 
day. 205 pages. $2.70. Mic 58-4881 


JAPANESE RAW SILK AND 
AMERICAN RAW COTTON 


(L. C. Card No. Mic 58-1468) 


Mung-chio Chao Sun, Ph.D. 
University of Michigan, 1957 


This is a study of the relation between raw silk and raw 
cotton in the trade between the United States and Japan. 
These two commodities were of outstanding importance for 
each of the two countries in their trade with each other. 
Forces affecting the prices which in turn caused the cotton- 
silk terms of trade to change together with the effects of 
the change upon the trade between the two countries as well 
as Japan’s general trade are discussed in detail. 

The work was started by bringing together three series 
of prices: (1) The price of Japanese raw silk and of Amer- 
ican raw cotton in the New York market. (2) The price of 
Japanese raw silk and of American raw cotton as reported 
in the Japanese trade statistics. (3) The price of Japanese 
raw silk and of American raw cotton as reported in the 
U.S. trade statistics. 

From these three series of prices, three sets of silk- 
cotton terms of trade were calculated. All three show the 
same trend toward deterioration for Japan. At the turn 
of the century, raw silk was worth 50 times as much per 
unit as raw cotton. It was still worth 26 times as much in 
1929 but only 11 times as much in 1934. The situation was 
not any better after the Second World War. One unit of raw 
silk merely exchanged for 8 units of raw cotton in 1948 and 
13 units in 1955. 

The silk-cotton terms of trade were probably more 
favorable to Japan at the early years of trade when raw 
silk was in high demand in the world market as a result of 
the silkworm disease in Italy and France. Then the terms 
worsened for Japan as more raw silk was available and as 
rayon became increasingly competitive. The Great De- 
pression caused the prices of raw silk and raw cotton to 
fall drastically. The price of raw cotton was effectively 
upheld by U. S. government price support programs while 
the price of raw silk continued to decline. Raw silk, being 
a luxury product, had a high income elasticity of demand 
and low price elasticity of demand. When the American 
people’s income was lowered by the Depression, Japan’s 
raw silk exports to the United States decline considerably 
in value. After the Second World War, the great availabil- 
ity of nylon reduced American demand for raw silk even 
further. Both in quantity and in value, Japan’s raw silk 
exports to the United States in recent years amounted to 
only about one-tenth of the 1920’s. Japan’s raw silk exports 
to the United States in 1920’s used to be nearly double in 
value to the American raw cotton exports to Japan; in 
recent years, the former accounted for less than 30 per 
cent in value of the latter. 

The drastic deterioration in the silk-cotton terms of 
trade for Japan during the Depression had not only turned 
the trade balance between the two countries to an unfavor- 
able one for Japan but also started Japan toward diversifi- 
cation of trade. This is clearly indicated by comarping 





changes in Japan’s trade structure between the years 1930 
and 1936 as well as by 1955. The deterioration in the 
cotton-silk terms of trade had adverse effects on Japan’s 
general terms of trade. In comparison with 1930, real 
wages in Japan had gone down by 1936 as the increase in 
labor productivity had been insufficient to counterbalance 
the worsening in the general terms of trade. In 1955, the 
general terms of trade had improved somewhat but they 
were still less favorable than in 1930. This helps to 
explain the fact that the increase in real wages was less 
than the increase in labor productivity. 205 pages. $2.70 


THE INFLUENCE OF THE U. S. SECURITIES AND 
EXCHANGE COMMISSION UPON THE 
PRACTICE OF AUDITING 


(Publication No. 25,307) 


William Elmer Whittington, Jr., Ph.D. 
University of Illinois, 1957 


The study has been confined to an examination of the 
liability provisions contained in the Federal Securities 
Acts of 1933 and 1934, the effect of governmental regula- 
tion on the accounting profession based on those acts, and 
an evaluation of the Commission’s influence on auditing 
procedures, standards, certificates and the personal con- 
duct of accountants. Included in the latter evaluation has 
been the study of events leading up to Commission pro- 
nouncements and decisions and the effect they have had on 
the various phases of auditing. 

The liability provisions included in the two acts were 
found to have been designed as precautionary measures 
and were not the result of auditing practices prior to 1933. 
These provisions have been the basis for thirty-eight 
lawsuits--only one of which has been filed against an 
accountant. 

The extension of audit procedures, affecting the exam- 
ination of inventories and the circularization of accounts 
receivables, grew out of the McKesson & Robbins inves- 
tigation. While these procedures had been advocated by 
authorities in the field of auditing and were often included 
in audit programs, they were not considered mandatory. 
Practitioners adopted these procedures as an integral 
part of their audits prior to action on the part of the Com- 
mission. 

Auditing standards appeared necessary to regain public 
confidence through the assurance that examinations by 
public accountants were up to a specified level of perform- 
ance. Auditing standards prior to their requirement by 
the S.E.C. were on an individual basis, and the need for a 
profession-wide adoption was apparent. A special com- 
mittee appointed by the American Institute of Accountants 
proposed a set of standards which was subsequently 
adopted. | 

Early decisions of the Commission regarding audit 
certificates indicate the prevalence of faulty certificates 
accompanying S.E.C. registrations. An analysis of those 
decisions indicates the evolution of the present audit 
certificate along the line of scope of the audit, opinion to 
be expressed, and, finally, full disclosure. The advocacy 
of these elements by authorities in auditing had preceded 
the Commission’s action by a period of years. The re- 
quirements of the Commission accelerated the adoption of 
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a clear, concise statement of the auditor’s examination and 
his opinion as to the fairness of the financial statements. 

The study of the personal conduct of the auditor has 
been divided into two sections: independence and ethics. 
The Commission has conscientiously observed its respon- 
sibility to investors in its interpretation of the Securities 
Acts and its own rules regarding the independence of the 
accountant. It has held that certain relationships between 
an accountant and his client impair that independence. The 
application of objective rules to a matter as subjective as 
independence has been the basis for the principal disagree- 
ment between the Commission and the accounting profes- 
sion. The principal influence of the Commission has been 
to make the practitioner conscious of his independence and 
to cause him to avoid relationships which might be held to 
impair that independence. The influence of the S.E.C. on 
professional ethics has been found to be negligible. The 
present rules are substantially the same as at the time of 
the creation of the Commission. 

The relations between the Commission and the profes- 
sion have been found to have been cordial and based upon 
mutual respect. Any regulatory influence has been for the 
benefit of the profession as a whole. The greatest single 
benefit has been the Commission’s support for adoption of 
auditing practices previously advocated by members of the 
profession which had not received profession-wide accept- 
ance. 197 pages. $2.60. 
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AN ANALYSIS OF METHODS USED TO MAINTAIN 
AND SUSTAIN EMPLOYEE PROFIT SHARING 
PLANS IN SELECTED COMPANIES 


(L. C. Card No. Mic 58-763) 


Edwin Bly Flippo, Ph.D. 
The Ohio State University, 1953 


The importance of good employee-employer relations 
to the welfare of an industrial concern and the economy as 
a whole should be readily apparent in the light of present 
day conditions. One of the most important factors affecting 
these relations is that of monetary compensation. No 
method of measuring the worth of an employee’s contribu- 
tion in terms of money has yet been devised. One particu- 
lar contribution toward a prospective solution to this prob- 
lem is the possible adoption of some form of employee 
profit sharing. This personnel device is hailed by some 
not only as a possible solution to a more equitable monetary 
distribution but also as a cornerstone in the human relations 
program. 

The dissertation is not an argument for or against em- 
ployee profit sharing. Instead, it is a discussion of the ad- 
ministration of such a plan, more specifically, the proper 
maintenance of it during normal times and periods of no 
profits. This area, methods of administration, is one that has 
been largely neglected in past research studies. Almost all 
of these studies have been concerned solely with a specifica- 
tian of plan characteristics and details, the mechanics of 
profit sharing. These characteristics are important ina 





consideration of the administrative problem, but such 
matters as education of the employee, relations with the 
labor union, and measures to be taken to reduce employee 
dissatisfaction during nonprofit periods are also important. 
It is with these latter that the dissertation is concerned. 

Three basic methods of investigating the subject were 
utilized: library research, interview, and questionnaire. 
Major emphasis was given to the third method. The scope 
of the investigation was limited in subject matter to em- 
ployee profit sharing plans in which (1) the extra compen- 
sation bears a definite percentage relationship to company 
profits or declared dividends, and (2) the plan is announced 
in advance of the profit sharing period and thus excludes 
unannounced bonuses from consideration. The scope of 
the investigation was also limited in geography to all profit 
sharing firms in the United States known to possess plans 
conforming to the two criteria listed above. 

The profit sharing survey questionnaires were mailed 
out in March, 1952. The total usable return received was 
350 questionnaires, or slightly over 40 per cent of the 848 
companies constituting the mailing list. This represents a 
relatively high return in absolute quantity on a survey of 
this type. 


Background of Employee Profit Sharing 

A knowledge of the nature and extent of employee profit 
sharing inthis country is a requirement for properly under- 
standing a discussion of administrative methods and tech- 
niques. Estimates as to the number of these plans in 
existence today range from eight to seventeen thousand. 
These estimates have been made by various students and 
practitioners of profit sharing on the basis of data obtained 
from past studies and the reports of the Bureau of Internal 
Revenue. The most liberal estimate made would constitute 
less than one half of one per cent of all business firms in 
the United States. This relatively limited growth is some- 
what remarkable in terms of the 75 to 100 year history of 
the plan, but logical in terms of the customary failure rate 
of these plans during an economic depression. 

Employee profit sharing is a controversial subject in 
industry and in the literature of labor relations. The profit 
sharing enthusiast has at one time or another proposed that 
a plan be installed for one or more of the following reasons: 
(1) as a production incentive; (2) to improve employee mor- 
ale; (3) to promote employee security; (4) to effect wage flex- 
ibility; (5) as a means of educating employees concerning 
our economic system; (6) to stimulate employee saving; 

(7) to decrease labor turnover; and (8) to decrease absen- 
teeism. Those not enthusiasts have objected to such a plan 
for one or more of the following reasons: (1) poor produc- 
tion incentive due to difficulty of relating employee effort 
to company success; (2) poor morale effects, as the worker 
regards the share as a part of his wage and objects stren- 
uously if the sharing is interrupted; (3) poor substitute for 
a pension system; (4) such plans are limited to concerns 
having high stable profits; and (5) a fairly high proportion 
of these plans have been discontinued. 

When an employee profit sharing plan is adopted by a 
business firm, basic characteristics must be provided for 
and written into the plan. The firm must determine whether 
it is to distribute profit shares in cash on a current basis, 
current distribution, or whether it is more advisable to 
provide for employee security through a profit sharing 
trust, deferred distribution. The company contribution to 
the sharing fund must be fixed. Some means for allocating 
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shares to participants must be worked out. The question of 
employee eligibility requirements must be decided. If the 
deferred plan type is adopted, it must be determined 
whether the employees will contribute to the fund, what the 
extent of their contribution will be, and whether the plan 
meets with the approval of the Bureau of Internal Revenue. 
There is a great deal of literature available on all of these 
questions since these are the typical subjects for an em- 
ployee profit sharing study. They are presented in this 
study only as background for an analysis of profit sharing 
plan administration. 


Conclusions of Study 

Although extensive library research was done in order 
to provide the background information required, the major 
attention was given to the data compiled through the survey 
questionnaire. Three hundred and fifty questionnaires were 
utilized in this analysis. Even though the number of plans 
in the United States is not known, the results on various 
key questions were such that it is believed that a repre- 
sentative sample has been attained. Specific answers, 
when analyzed, were consistent with the answers of other 
related questions and the returns of similar surveys, and 
at times consistent with known history. Major conclusions 
are as follows: | 

Educational Program--A comprehensive educational 
program for employees must be pursued for effective em- 
ployee profit sharing. The absence or de-emphasis of it 
will result in either employee apathy or dissatisfaction with 
plan results. 

The feeling is growing that there must be a broader 
program and philosophy upon which employee profit sharing 
can be based. Such plans require a foundation of a sound 
philosophy of human relations and a sustained educational 
program to inform employees of company affairs, policies, 





elementary economics, and the nature of the profit sharing 
arrangement. In such an environment, the chances for 
success of profit sharing are materially strengthened. 
With these conditions, perhaps a plan is not necessary ex- 
cept as a further tangible symbol of management’s philos- 


ophy. Indeed, profit sharing may be referred to as the 
catalytic agent which, when introduced, assists in making 
the rest of the personnel program jell and materialize. 
Since these plans are difficult to administer, perhaps the 
very realization of this and the increased effort that follows 
will result in success not only for the profit — plan 
but also for the entire personnel program. 

The employee educational program undertaken in 1 sup- 
port of the profit sharing arrangement should encompass 
at least two aspects: 1) education concerning the nature 
of profits, and 2) education concerning the nature of the 
profit sharing plan. With respect to the first portion of 
this program, it was discovered that over two-thirds of 
the profit sharing firms covered in this survey attempt to 
indoctrinate employees with respect to the nature and 
functioning of profits under the capitalistic system. This 
proportion is increased to eighty-five per cent among the 
firms having experienced one or more nonprofit periods. 
This would appear to suggest that there are values to be 
gained in conditioning employees to the possibility of years 
when no profits will be available for sharing. 

It is concluded that the second aspect of the employee 


educational program should be covered by the profit sharing 


firm inasmuch as the overwhelming majority of the firms 
questioned in this survey indicate that such is the case. 





If the plan is not kept continually before the employees, 
both interest and understanding have a tendency to lag. 
The firm that plans to embark upon a program of profit 
sharing should adjust itself to the fact that it is committing 
itself to many activities other than the mere mechanical 
computation and distribution of profit shares. 

Partnership Program--A supplementary partnership 
program and philosophv is highly desirable for the profit 
sharing firm if it is to derive full benefit from the sharing 
of profits with employees. It is the belief of four-fifths of 
the firms covered in this study that the greatest potential 
benefit will not be derived from a plan unless it is part of 
a broader employee partnership program. That is, other 
efforts should be made to convince the employee that he 
is part of a partnership enterprise and, as a result, has 
certain employee partnership privileges and duties. It is 
felt that this often spells the difference between success 
and the mere existence of a plan. 

Partnership programs, as defined in this study, include 
the following devices: joint administration of the profit 
sharing plan, joint labor-management shop committees 
which consult on operating problems, distribution of finan- 
cial reparts, encouragement of employee stock ownership, 
permission and encouragement of employee inspection of 
the books, and distribution of company progress informa- 
tion. It is believed that these six devices reflect, in vary- 
ing degree, a desire on the part of management to raise 
the employee’s industrial status. 

Labor Unions--On the basis of the evidence produced 
by this study, one must conclude that employee profit 
sharing plans and labor unionization are not incompatible. 
The relation between a labor union and an employee profit 
sharing plan is a problem that two out of five profit sharing 
firms covered in this survey must meet on a continuing 
basis. Of the 141 firms dealing with one or more unions, 
over two fifths report that the union recognizes the plan, 
approves it, and cooperates in its administration. Despite 
the fact that it is management who is indicating the union 
attitude, the proportion reporting this rather extended 
acceptance of profit sharing would appear to be relatively 
high in the light of the literature on the subject. On an 
over-all basis, forty per cent acceptance would not appear 
to be very much; but inasmuch as only one tenth refuse to 
recognize the plan in any capacity, it would seem that 
progress toward greater union acceptance of this personnel 
device is being made. 

To strengthen further this conclusion that incompatibil- 
ity is being reduced, consideration should be given to the 
coverage of the collective bargaining agreement. If there 
is one point upon which there is almost unanimous agree- 
ment in the literature, it is that management will not bar- 
gain collectively over an employee profit sharing arrange- 
ment. This survey shows that the profit sharing plan is 
included as a part of the union agreement in approximately 
one fourth of the firms having a labor union. Again, the 
proportion on an over-all basis is not high, but marked 
progress is indicated. Since only one tenth of the firms 
dealing with unions do not have a written agreement, the 
thesis that a sharing plan and a union contract cannot 
both be present in a firm because of union opposition would 
seem to be discredited. 

Type of Plan--In the analysis of the various techniques 
of profit sharing plan administration, it became rather 
evident that the type of plan has a direct effect upon these 
administrative methods. If a firm is contemplating the 
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installation of an employee profit sharing plan, it would be 
well to consider the administrative demands of the two 
basic plan types before making a final decision. These 
two basic types are current distribution plans, which pro- 
vide for the issuance of cash shares at least once a year, 
and deferred distribution plans, which accumulate profit 
shares in trust to be disbursed upon disability, retirement, 
or separation from the company. 

In the analysis of methods of administration, it was 
found that the characteristics of these methods differed 
materially for the two plan types in such areas as the 
length of the employee eligibility period, the percentage of 
profits contributed by the company, the extent of education 
concerning the profit sharing plan, the degree of union 
cooperation, and the techniques used to sustain the plan 
during a nonprofit period. In many of the tables produced 
by this survey, this direct relationship between techniques 
of administration and plan type was demonstrated. The 
results of this study should therefore show the nature of 
the management problem facing the firm which has chosen 
either type of plan for installation. 

Effect of Nonprofit Period--On the basis of the evidence 
produced in this questionnaire survey and study, one must 
conclude that a nonprofit period is not necessarily disas- 
trous either to the effectiveness or the continuance of a 
profit sharing plan. It will be noted that the manner of 
stating this conclusion does not preclude any exceptions. 
For example, the data substantiate no conclusion concern- 
ing the length of a profitless period which may be success- 
fully survived. Most of the 102 firms reporting nonprofit 
periods indicated that these periods did not exceed two 
continuous years. 

The conclusion is often found in the profit sharing lit- 
erature that any interruption in sharing, however long, has 
disastrous consequences. The data produced by this study 
would contradict such an assertion. Three out of four 
firms experiencing at least one profitless year report will- 
ing acceptance with understanding on the part of employees. 
In reporting the effect of the period upon employee produc- 
tion, only one-tenth of these firms indicated that perform- 
ance was adversely affected. The other ninety per cent 
reported that either there was no reflection in performance 
or a noticeable improvement was observed. One fourth of 
the companies indicated the latter. 

Thus the great majority of companies experiencing non- 
profit years of from one to two years in length report that 
no undesirable effects were observed among employees. 

It should be noted, however, that a company has a better 
chance of avoiding untoward employee reactions if the 
profitless period occurs after three or four years of suc- 
cessful sharing under the plan. 

Preparation for Nonprofit Period--The chances of suc- 
cessfully sustaining a profit sharing plan through a non- 
profit period are materially strengthened by anticipation of 
and preparation for this eventuality. Various techniques of 
administration were correlated with employee reactions 
in the nonprofit period. On the basis of this correlation 
and analysis, the following are presented as recommended 
principles for firms to follow in order to reduce undesirable 
employee reactions during periods of no profits. 

1. The conditioning of employees to the possibility of 
profitless years in advance by education concerning the 
nature and functioning of profits under the economic sys- 
tem tends to result in more desirable employee reactions 
in terms of performance. 

















2. If a company is especially fearful of possible ad- 
verse effects during nonprofit periods, it should adopt the 
deferred distribution plan type. 

3. If a company is desirous of stimulating employee 
cooperation and performance during the profitless period, 
it should adopt the current distribution plan type. It should 
also be recognized that in using this plan type, the chances 
for loss are almost as great as the opportunities for gain. 

4. The larger the average individual profit share, the 
more favorable the reaction of employees both in attitude 
and performance during nonprofit periods. 

5. It is generally agreed that the profit share and the 
regular wage should be kept distinctly separate in the eyes 
of the employees. 

6. The greater the number of educational techniques 
used on a continuous basis with reference to the profit 
sharing plan, the more favorable the employee response 
during profitless periods. 

7. The adoption of some kind of partnership program 
induces more favorable employee reactions during non- 
profit periods. | 

8. Special educational efforts during the nonprofit 
period itself tend to result in improved employee perform- 
ance, 

These eight suggested principles designed to reduce 
the undesirable effects of a profitless period on a profit 
sharing plan are not presented as a formula for success. 
Any one of these principles may work by itself or only in 
relation with others. These are separate but related con- 
clusions concerning methods of properly administering a 
plan with the nonprofit period problem specifically in mind. 

Plan Discontinuance--Many reasons have been given by 
firms to explain the discontinuance of an employee profit 
sharing plan. It is believed that this study has added at 
least one more, unintelligent plan administration. An 
evaluation of this study as a whole would lead one to be- 
lieve that the successful administration of a plan is a 
difficult task. Meeting the demands of successful adminis- 
tration, without the actual sharing of profits, would usually 
produce the employee reactions desired. Consequently, it — 
is logical to assume that many firms have not realized the 
magnitude of the management problem concomitant with 
profit sharing, and when the plan fails, the cause is attrib- 
uted to the intrinsic nature of profit sharing per se. 

Even though this survey produced a small return from 
companies that had discontinued their plans, the answers 
to the questions put to these firms seem to substantiate 
the above stated conclusion. The majority of these firms 
reported (1) that employee apathy and dissatisfaction 
were basic causes for failure, (2) that although interest 
was high at the start, it could not be sustained, and (3) that 
the one specific technique of continuous employee educa- 





-tion is highly recommended for firms sharing profits with 


employees. These answers tend to suggest that discon- 
tinuance of their plans might have been avoided through 
proper plan administration. 289 pages. $3.75. 
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THE NEW JERSEY PROPERTY 
TAX — SUBSTITUTE FOR STATE AID? 


(L. C. Card No. Mic 58-1569) 


Henry J. Frank, Ph.D. 
Columbia University, 1958 


While most of the states of the Union have been relegat- 
ing the general property tax to a lesser role in their tax 
structure, New Jersey has been preserving its position. 
One state after another has adopted one or more of the so- 
called broad based taxes, i.e. personal income, corporation 
income, and retail sales. New Jersey, in company with 
only two other states, has resisted this movement. 

Other states have developed formulas for paying over 
a substantial amount of state-collected revenues to local 
units of government. In common with the others, New 
Jersey does have some shared taxes, and does have formu- 
las of state aid for schools, roads, and welfare, but the 
amounts are nominal by comparison. 

A description of the present tax structure of the State 
is followed by a tax history from 1911 to date as a means 
of explaining its current revenue patterns. A detailed 
examination of the financing of local governments, munici- 
palities, counties, and school districts, reveals the relative 
importance of property taxes and state aid in their revenue 
structure. For each type of governmental unit not only is 
the property tax analyzed, but all the formulas involving 
intergovernmental payments are studied. 

The administration of the property tax is discussed in 
detail. The law and the practice in the assessment process, 
the tax levy, and the collection procedure are explained. 
Equalization procedures at the municipal, county, and state 
level are interpreted in historical perspective. 

A comparison of the tax structure of the 48 states in- 
dicates that New Jersey like most of the other states relies 
heavily on the property tax at the local level. Its unique- 
ness lies in the complete absence of any so-called broad 
based tax in the revenue structure. 

Explanations are offered for the divergences between 
the revenue and aid structure of New Jersey and that of 
almost all the other states. Economic factors which com- 
pelled other states at various crises in their history to 
adopt one and ofter two or three of the broad based taxes 
were not strong in New Jersey. 

Although New Jersey is a property tax state, the burden 
of property taxes is not unduly heavy today. The adminis- 
tration of the property tax in New Jersey is conducive to 
its acceptance of the mass of voters. Local units of govern- 
ment are jealous of their political powers and in most cases 
find the property tax a satisfactory means of raising reve- 
nue and of making tax policy decisions at the local level. 
Property taxation by local governments is not merely 
available to them, it is encouraged by the State. | 

New Jersey has been able to resist broad based taxation 
because of certain underlying economic strengths: individ- 
ual income is high and regular, state expenditures are low, 
and present selective sales and privilege taxes are highly 
productive. Ability to resist broad based taxes is rein- 
forced by the political climate. Eventual capitulation by 
New Jersey to a broad based tax is predicted, but the timing 
is a matter of conjecture. 450 pages. $5.75. 
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Nature, Scope, and Importance of the Study 


The dissertation is an analysis of the major concepts, 
standards, rules, and procedures of accounting found in a 
selected group of college textbooks andin current literature 
in order: (1) to ascertain the underlying theories which 
serve as the framework for accounting techniques; (2) to 
determine the degree of agreement among authors of the 
textbooks concerning the controversial accounting problems 
which have been created by the complexities of large-scale 
business operations; and (3) to compare the views ex- 
pressed by the authors with those advocated in other cur- 
rent literature. 

As a basis for the study, a critical analysis is made of 
twenty college textbooks which are representative of those 
used in elementary, intermediate, and advanced classes in 
general financial accounting in colleges and universities 
throughout the country. The textbooks have been limited to 
those published since 1946, since efforts would have been 
made to bring those published earlier up to date and to 
incorporate changes in procedures and philosophies grow- 
ing out of the immediate pre-war and post-war develop- 
ments. 

The contemporary literature with which the textbooks 
have been compared consists of monographs and other 
publications of the American Institute of Accountants and 
the American Accounting Association and includes material 
which has been published in connection with special re- 
search projects in the field of accounting and related areas. 
Except for a few cases in which the historical aspects of 
particular problems are considered important, the study 
has been restricted to a consideration of the literature 
appearing since 1939, the year the American Institute of 
Accountants began the publication of its research bulletins. 

Accounting has been defined as “the act of recording, 
classifying and summarizing in a significant manner and 
in terms of money, transactions and events which are, in 
part at least, of a financial character, and interpreting the 
results thereof.”* Even though business records have been 
kept since the beginning of trading activities, the profession 
of accountancy is a modern development, an outgrowth of 
the needs of present-day business operations. 

Several significant changes in our economic, industrial, 
and governmental life have created new demands on ac- 
counting and have given tremendous added responsibilities 
to those engaged in the various aspects of the profession. 
Among these factors are the growth of large-scale corpo- 
rate enterprises, the development of keener competition 
among businesses, the rise of labor unions, and the in- 
creasing amount of governmental regulation and taxation. 
Management, investors, labor leaders, and governmental 
agencies must place greater reliance on accounting records 
and reports for the essential information necessary for 
efficient business management, fair labor practices, the 
most effective channeling of capital funds, and equitable 
tax administration. 
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With a greater recognition of the role being played by 
accounting in the business life of the nation came a critical 
re-examination of the underlying theories, practices, rules, 
and procedures which have been developed by accountants. 
This was accentuated by a series of circumstances which 
led to a serious questioning of how well accounting was 
measuring up to the task expected of it. Wide variations 
in the application of accounting techniques resulted in the 
presentation of financial data for various companies which 
was not comparable, was inconsistent, and, in some cases, 
unreliable, and thus led to much adverse criticism of 
accounting. 

Rising to the support of the profession, the professional 
accounting organizations and individual leaders in academic 
and professional circles set forth on a program of research 
and study to develop such a body of principles and to re- 
store public faith in the profession. Such an endeavor has 
characterized the history of the profession for the past 
fifteen years. 


Concepts of the General Nature and Scope of Accounting 


The failure of a large number of persons to understand 
the basic assumptions serving as the framework for ac- 
counting methods has undoubtedly been the cause of adverse 
criticism. The limitations inherent in accounting are not 
widely appreciated. A review of accounting textbooks and 
current literature reveals that considerable emphasis is 
placed on the basic assumptions or conventions of account- 
ing. 

The business entity is one of the conventions which 
serves as a starting point for the development of account- 
ing concepts and standards. This concept considers a 
business enterprise a unit separate and distinct from its 
owners with affairs that have to be accounted for in a 
separate manner.” 

Another fundamental assumption with regard to business 
activity, and important to the accountant, is “going-con- 
cern” theory or “postulate of permanence,” that is, that 
the business enterprise will be in continuous operation for 
an indefinite period.°* 

Closely allied to the going-concern theory is the concept 
of an accounting period in which an attempt is made to 
isolate short segments of the continuous life of an enter- 
prise for the purpose of income reckoning.* Difficulties 
involved in attempting to determine the net income for one 
period out of the entire history of a business undertaking 
constitute one of the important limitations of accounting. 

One of the most controversial issues regarding present- 
day accounting methods grows out of two closely related 
fundamental assumptions--the valuation convention and | 
the assumption of a stable monetary unit. Under the valu- 
ation convention various types of assets of a non-homogene- 
ous nature are translated into money values by which they 
can be accounted for in the business records. The other 
assumption holds that for accounting purposes the monetary 
unit represents the same value from period to period, 
fluctuations in price levels being ignored. This latter 
convention is now being subjected to re-examination by 
those who question its usefulness for accounting purposes. 

The transferred cost convention is of special interest 
in the field of cost accounting and is basic to an under- 
standing of what an accountant does in tracing costs asso- 
ciated with manufacturing operations. In determining the 
unit costs of products, processes, etc., the accountant 





assumes that costs associated with materials, labor, and 
overhead items attach themselves to the product as it 
passes through various stages in the manufacturing proc- 
ess, 

One could hardly analyze the principal conventions and 
assumptions upon which accounting is based without being 
aware of the “natural limitations of the accounting mech- 
anism.”° It should be kept in mind that while accounting 
is an indispensable tool of management, it cannot substitute 
for management. With accurate records, a wealth of 
statistical information, and concise, well-prepared reports 
at their command, managers must still exercise personal 
judgment in making the numerous decisions necessary for 
business progress. Accounting records are not a substitute 
for a good product, efficient employees, good management, 
and other favorable factors which cause one firm to out- 
distance its competitors.’ 

Accounting is closely related to other fields, such as 
finance, law, taxation, insurance, and economics. It is in 
the area of economics, especially, that considerable dis- 
cussion has arisen among accountants and economists with 
respect to such matters as the determination of income, 
valuation of assets, definitions of terms, and many similar 
issues. Though accounting and economics deal principally 
with the same types of subject matter, it is important to 
delimit the field of each in order to lead to a better under- 
standing of the interrelationships which exist between the 
two areas.°® 


Accounting Doctrines 


Closely related to the basic conventions and assump- 
tions of accounting presented above is another set of ideas 
which express opinions with respect to accounting and 
reporting policies. Gilman considers them to be most 
appropriately described as doctrines.” Accounting litera- 
ture places emphasis on four such doctrines. 

Perhaps foremost among these four doctrines is that of 
disclosure, which advocates that all information pertinent 
to the correct interpretation of accounting reports should 
be presented to the readers thereof.” 

Under the doctrines of materiality, the method of ac- 
counting for a particular item may differ on the basis of 
the amount of dollar valuation involved rather than the 
nature of the item. Thus whether the cost of an asset is 
capitalized and systematically amortized over a series of 
accounting periods or merely charged off as an expense in 
one period may depend upon whether the amount of the 
expenditure is significant rather than whether the asset it- 
self will last more than one period.° 

The doctrine of conservatism carries a central theme 
of caution, indicating that it is better to understate the 
financial position or earnings result of an enterprise rather 
than to overstate.” It is reflected in sucha rule as “do 
not anticipate profits but provide for all losses.” 

According to the doctrine of consistency, the accounting 
treatment of items of a similar nature should be the same 
from period to period. Upon the occasion of a deviation 
from a previous method of handling a certain item, adequate 
disclosure should be made.” 


Revenue and Income 


Many of the most important concepts and standards 
which have been developed in accounting theory and practice 
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are involved in the area of income accounting. Various 
aspects of income accounting considered in this study in- 
clude the nature of income, proposals relative to the influ- 
ence of changing price levels on the determination of in- 
come, standards and rules adopted for the determination 
of periodic income, and special problems of income ac- 
counting, such as depreciation and inventory valuation. 

One of the most significant aspects of present-day fi- 
nancial reporting and one which has exerted a tremendous 
influence on accounting techniques has been the shift of 
emphasis from the balance sheet to the income statement. 
Thus accounting writers now generally consider the most 
important task of the accountant to be to determine, in the 
most accurate manner, the periodic net income of a busi- 
ness enterprise.° 


Changing Price Levels and the Determination of 
Net Income 


In recent years, an era of steadily rising prices, many 
economists, business men, and accountants have questioned 
the use of several accounting techniques which are based 
upon the assumption of a stable monetary unit. One school 
of thought takes the attitude that customary methods of 
income accounting are presenting erroneous impressions 
concerning the net profits of enterprises. Broad is one of 
the writers who advocate the adoption of techniques which 
will reveal the effect of inflation on business income.” 
Another school of thought would adhere to the conviction 
that time-honored methods of income determination are the 
most objective and useful procedure because they are under- 
stood by the general public and are deeply embedded in the 
various laws of the land. They further state that the effects 
of changing price levels are exaggerated. 

The outgrowth of the discussion of the changing price 
levels and the determination of income seems to indicate 
a trend toward an extension of the accountant’s responsi- 
bility in the area of preparing primary financial statements 
or supplementary statements in such a way that readers 
may be made aware of the effects of price-level changes 
on the earnings statement and financial condition and may 
be better guided in making decisions thereon.** One pro- 
cedure by which this can be accomplished is the use of 
index numbers representing general purchasing power. 5 


Matching Income and Expenses 


One concept which appears frequently in accounting is 
the so-called matching of costs and revenues in the deter- 
mination of periodic income. In its most theoretical and 
ideal form, each item of realized revenue would have 
charged against it the costs which were incurred to produce 
it. Net profit, or net income, would then emerge as the 
excess of the revenue over the assigned costs. There has 
been quite a bit of criticism of the matching process, both 
from the standpoint of its usefulness as a standard for 
income accounting andfrom the standpoint of its not actually 
representing what accountants do. Mackenzie points out 
that absolute matching of costs and revenue is not always 
done because in some cases the expense would be too 
great; it is often impossible, and some costs are so im- 
material that they might as well be assigned on the basis of 
time and not their association with revenue.” 





Unusual Gains and Losses 


One of the most complex problems in the measurement 
of periodic net income has to do with the disposition of 
expenses, losses, and gains of an unusual nature, and 
corrections of profits of past periods. Three schools of 
thought have developed in this area. One group supports 
the all-inclusive concept which would include all items of 
expense, losses, gains, and corrections in the period in 
which they were recognized. Among those who advocate 
the all-inclusive standard are the American Accounting 
Association,’* Paton and Littleton,* and Bolon, Fleig, and 
McCoy.” Another group believes that extra-ordinary 
items should be eliminated from the current determination 
of net income, which measures earning ability.” Still 
another group would handle the items in different ways 
depending on such factors as the nature of the items and 
their sizes.” 


Depreciation 


Perhaps in no other area of accounting has there been 
so much controversy as in that of depreciation accounting. 
One factor leading to considerable misunderstanding with 
regard to depreciation is a failure to understand the ac- 
countant’s concept of the nature of a depreciation allow- 
ance. As reflected in present-day theory and practice, 
accountants conceive of depreciation accounting as a 
systematic process of allocating the cost of fixed assets 
over the period of their useful life, not as a process of 
valuation.” 


Conclusions 


A few of the most important concepts and standards of 
accounting have been outlined above. A more detailed 
treatment of these and other standards appears in the com- 
plete report of the investigation. On the basis of his find- 
ings, the writer concludes that there is general uniformity 
and agreement among leading accounting writers about the 
most important basic concepts and standards of accounting. 
During the past ten or fifteen years a number of highly 
controversial issues in accounting have been settled, re- 
sulting in the establishment of certain underlying standards 
which have found widespread favor among the members of 
the profession. 

Indeed, it can now be said that there are few areas 
where significant differences of opinion occur. This does 
not mean that the search for accounting principles has 
ended. Rather, it signifies only that much progress has 
been made and that it can be said with a reasonable degree 
of assurance that the members of the profession will con- 
tinue to apply themselves toward the improvement of 
existing techniques and standards and toward seeking out 
better and more useful ways to make financial reporting 
more useful, accurate, and understandable. 

190 pages. $2.50. 
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Contemporary knowledge has become increasingly 
specialized. As progress is made in areas of theory, it is 
important that developments be integrated with other spe- 
cialized areas so that theory may be kept more compatible 
with reality. 

A great amount of progress has been made in the inter- 
relating of accounting and economics. There is also need 
for relating accounting with the area of finance which has 
been developed as a specialized field within the general 
area of economics comparatively recently. Recognition of 
the interrelationships among these three fields is espe- 
cially appropriate in acapitalistic society. The dual nature 
of capital implies both a services facet (economics) and a 
financing or funds facet (finance). This duality may also 
be described as the asset effect and the equity effect. 

Much of present accounting theory is in terms of the 
services or asset point of view. This results in large part 
from the integration of the specialized field of cost ac- 
counting into general accounting theory. 

The central idea of finance may be regarded as the 
timing of flows of funds. Funds may be either liquid or 
congealed. Congealed funds are considered to become 
liquid by recovery through transactions with customers. 
The complete funds flow cycle consists of acquisition, 
advance, recovery, and disposition of funds. Financial 
management is responsible for accomplishing each phase 
of this cycle. The accountant’s task is to report on these 
phases. | 

Emphasis upon the cash experience, lends support for 
income determination concepts centered around disposabil- 
ity. From a finance point of view, the distinction between 
expenses and losses on the basis of contribution to revenue 
is relatively unimportant since both require recovery. The 
term, negative elements, may be used to include both; the 
term, positive elements, is used to describe revenues and 
gains. Recognition of positive elements of income depends 
upon the incidents of realization, the recognition of negative 
elements relies upon the incidents of incurrence. 

The theory treatment of the time problem in accounting, 
involves consideration of two possible viewpoints: project 
emphasis and period emphasis. These two viewpoints are 
applied in this study to the areas of (1) income determi- 
nation (2) maintenance of capital, and (3) internal growth. 

It is suggested that the project emphasis is appropriate 
where termination of the firm is contemplated (ventures). 
This approach may be valid for internal purposes where 
speculation about the future is acceptable and where 
efficiency considerations have a part in control and in 
allocation of the firm’s resources among various projects. 

From a finance point of view, it is suggested that the 
period emphasis is valid for the going concern where no 
termination is contemplated and where activity does not 
consist of a series of disjointed ventures or projects, but 
rather is viewed as definite events during an isolated time 
period out of an indefinite series of past and future periods. 
The function of achieving stabilization among periods is 
the responsibility of financial management. Accounting 
merely supplies information useful to those charged with 
the task of stabilization. 192 pages. $2.50. 
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Relying extensively on Parliamentary Debates and 
Papers, this thesis analyzes the non-fiscal goals of seven 
major components of the New Zealand tax system. It 
further attempts to show how and to what extent these goals 
have been achieved. 

The tariff was used partly to protect domestic industry 
especially manufacturing. The relationship between import 
prices and the value and volume of imports indicates that 
the tariff did little to reduce total import expenditures. 
Labor force distribution figures show that the relative ex- 
pansion of manufacturing expected by protectionists did 
not materialize. A study of the productivity of individual 
manufacturing industries and of their shares of their local 
markets indicates that protection was of varying effective- 
ness. Protection probably affected the allocation of re- 
sources mainly within the manufacturing sector, increasing 
the number of firms operating and the variety of goods 
produced. 

Excises on beer, sugar, and tobacco were levied on 
commodities imported as well as produced domestically. 
The sugar excise preserved an existing, effective level of 
protection. The beer excise was levied mainly for revenue, 
probably because, as price comparisons and a study of the 
local industry’s share of the market indicate, protection 
was unnecessary. Tobacco excises were to produce a 
tobacco growing and manufacturing industry. They never 
did the former, were unimportant in the eventual establish- 
ment of the latter, somewhat related to the subsequent 
success of local pipe and plub tobacco, not noticeably re- 
lated to the subsequent success of local cigarettes, and now 
seem largely unnecessary to enable domestic manufactur- 
ers to compete in price with imports. 

The aims of death duties were a revenue based on abil- 
ity to pay and a redistribution of property. Descriptions 
found in Parliamentary debates of progressivity and of the 
redistribution effect were translated into graphic devices 
for comparing estates taxes. The more radical political 
parties made greater efforts to reduce the size of average 
rate brackets, thereby making the tax more continuously 
progressive. Otherwise, political differences in promoting 
progressivity were small. The Liberal Party seemed 
most consistently interested in achieving a greater re- 
distribution effect. 

The 1891 land tax was expected to equalize the distri- 
bution of rural land ownership. However, a comparison of 
changes in the equality of distribution and in rural land 
use suggests that any greater equality was due more to the 
developments of dairying and to the smaller holdings asso- 
-Ciated therewith than to the land tax. 

The income tax was designed to produce revenue ac- 
cording to ability to pay. Concepts of assessable income, 
the taxable unit, deductions, exemptions, and rate schedules 
are studied to show the exact meaning of this principle. 

A measure of progressivity, based on the relative distri- 
butions of tax and base and permitting unambiguous com- 
parisons of the progressivity of several taxes, is derived 





and applied to the personal income taxes left by various 
Governments. 

Taxation according to ability to pay was assumed to 
insure equality of sacrifice and is thus part of New Zea- 
land’s general egalitarianism. This principle was often 
sought by introducing tax bases such as land, property, 
and income. Studying the relative importance of revenue 
from such bases, it appears that the more radical political 
parties did more to increase the role of ability to pay taxes 
as a whole, although the more conservative political parties 
sometimes did more to increase the progressivity of the 
personal income tax. 

New Zealand’s reputation for social pioneering does 
not rest upon her tax system, but the factors that influ- 
enced pioneering in other fields did affect the course of 
individual taxes. 913 pages. $6.55. Mic 58-4883 
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The Indian nationalist movement waged three major 
campaigns against the British Raj (1905-11, 1920-24 and 
1930-34). The weapons - drawn from Asia’s ancient 
armory - consisted of a variety of measures of non-violent 
coercion. Chief of these were the boycotts against foreign 
cloth, against British goods and, under the slogan of Swade- 
shi or Buy Indian, against foreign goods in general. How 
effective were India’s boycotts in the economic sense? Did 
they substantially alter India’s economy and the pattern of 
her foreign trade? In the political sense, how successful 
were the boycott campaigns in helping India to become a 
united nation and to win her independence? 

The history of these boycotts, their aims, the methods 
used to enforce boycotting, the classes of people involved, 
the geographic location of boycotting and the political re- 
sults achieved have been brought together from scattered 
sources, including excerpts from the English language 
political weeklies of the Indian nationalist movement. The 
bibliography lists 180 titles. Official British trade returns 
furnished the raw statistics from which 96 detailed tables 
and graphic charts have been constructed, tracing the 
effects of boycotting upon the trade of India and of the 
United Kingdom. This is done for each of the boycotts, 
for India as a whole, for each part of India, and for each 
kind of import. : 

These boycotts, from one campaign to the next, main- _ 
tained a continuity of aim (Swadeshi, or economic independ- 
ence) and a growing clarity of political goal (Purna Swaraj, 
or complete independence). As they grew they extended 
their geographic base throughout India, Burma and Ceylon, 
drawing in broader strata of the population and increasing 
in economic effectiveness. In 1905 the first boycotts 
started with action on the part of students and professional 
groups. The movement spread to the commercial and man- 
ufacturing classes and finally, under Gandhi’s leadership, 
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to the masses of the peasants. By 1930 a majority of the 
people were drawn in, and for the first time all classes, 
both Hindu and Moslem, stood together in a solid front. 
What had begun as a spontaneous outburst of youthful un- 
employed lawyers, was gradually developed into well or- 
ganized mobilizations of the whole people, led at first by a 
variety of organizations, and finally by the Indian National 
Congress - which was Gandhi. His monopoly of leadership 
brought greater effectiveness in the boycotting, but also it 
brought about blunders in political strategy. 

The 1905 “Partition” boycotts temporarily halted the 
rapid growth of India’s imports and gave an impetus to 
Indian manufacturing. The “Non-cooperation” boycotts of 
1921-22 were sharply effective and were more far-flung. 
They disturbed the British economy, checked the long- 
term expansion of India’s over-seas trade and reversed 
the nineteenth century tendencies to supply raw materials 
and markets for British factories. The “Civil Disobedi- 
ance” boycotts, launched in 1929, hastened and at first 
aggravated the depression in India and cut her imports by 
half. Imports of British goods fell to one-fourth, while 
India’s internal trade and production continued to advance, 
contrary to the trend in most countries. At that time im- 
ports of cotton goods fell off by 60 per cent while Indian 
handloom production was doubling and her mill production 
was increasing five-fold: In 1930 and 1931 Lancashire 
lost one-fourth of her exports on account of the boycott 
alone. The British authorities in India were repeatedly 
compelled to grant economic and political concessions to 
the moderate nationalists and to the commercial classes, 
in order to split them from the extremists. The boycotts, 
however, did not immediately succeed in their aim of Purna 





Swaraj. 

This study, together with Professor C. F. Remer’s 
Study of Chinese Boycotts, appraises one of Asia’s non- 
violent weapons - a weapon increasingly used by oppressed 
peoples in other parts of the world. 

568 pages. $7.20. Mic 58-4884 
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THE INTEREST RATE PATTERN: A 
THEORETICAL AND EMPIRICAL STUDY 
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Dudley Gilmore Luckett, Ph.D. 
The University of Texas, 1958 


Supervisor: Professor E, E. Hale 


This dissertation undertakes to (1) examine the various 
theories of the interest rate pattern, (2) test empirically 
the theory found most acceptable, and (3) work out the 
implications of the structure of rates for business cycles 
and monetary theory and policy. 

With regard to number (1), the theories are divided into 
five groups. Section I deals with the “naive” liquidity 
preference view. This view is rejected because it cannot, 
at least as stated by Lavington and Shackle, explain nega- 
tively sloped maturity curves except on an ad hoc basis. 
Section II examines the theory that long rates are an aver- 
age of expected short rates. This theory is also rejected 
because, first, differences of opinion about future short 
rates necessarily lead to autonomous expectations about 
future long rates, and, secondly, because it must assume 
that investors formulate expectations about short'rates for 
several years in advance. Sections III and IV investigate 
the “institutional” explanation and the theory of J. R. Hicks, 
respectively. These are found to be not so much wrong as 
they are incomplete. 

Section V sets out the theory of Joan Robinson, and it is 
this theory which forms the basis for the empirical inves- 
tigation in the following two Chapters. 

In the final Chapter an attempt is made to outline a 
theory of the significance of interest rates in which three 
rather neglected aspects of interest rates play a central 
role: (a) the interest rate structure; (b) risk of credit 
default; and (c) the availability of credit. The implications 
of this theory for monetary policy are then examined, and 
it is concluded that (1) government loan guarantee agencies 
should be centralized and extended, and (2) the Federal 
Open Market Committee should operate throughout the 
entire rate structure instead of operating only in the short 
end of the market. 197 pages. $2.60. 
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A PROPOSED TRAINING PROGRAM FOR 
OPERATORS OF KEY-DRIVE CALCULATORS BASED 
ON AN ANALYSIS OF WORK ACTIVITIES 


(Publication No. 24,185) 


Mary Margaret Brady, Ed.D. 
New York University, 1957 


Chairman: Professor Peter L. Agnew 


The purpose of this study is to outline an effective 
training program for operators of the key-drive calculator. 
The demand for skilled operators and the lack of available 
data to indicate the nature of effectual training materials 
makes the need for such a study evident. 

The key-drive calculator is a machine on which the 
four arithmetical processes can be performed both rapidly 
and accurately by a skilled operator. The speed of the 
machine exceeds any human capacity of attainment. This 
high speed potential presents a challenge to organize the 
type of program which will produce a degree of speed 
commensurate with the length of the training period. 
The methods used to secure the data for the suggested 
training program are those of job analysis and the ques- 
tionnaire survey. Job analyses of 202 tasks which involve 
the use of the key-drive calculator were made in 47 offices 
in Baltimore, Maryland, and in Richmond, Virginia. To 
supplement the information obtained from the job analyses 
and to make the survey nation wide, questionnaires were 
sent to 938 offices throughout the country, resulting in the 
reporting of 1,798 tasks. A detailed analysis was obtained 
for 284 of these tasks. The data gathered reveals the types 
of tasks performed on the key-drive calculator, the math- 
ematical processes and problems composing the tasks, the 
materials used, and the techniques of machine operation. 

The tasks analyzed were classified as general when 
they were found in most types of companies and specialized 
when they were peculiar to certain types of companies. 
Homogeneous groupings for the general tasks are: account- 
ing, billing, cost, disbursements, material control, pay roll 
purchase orders, and reports; for the specialized tasks: 
account analysis, car accounting, insurance policies, reve- 
nue accounting, route accounting, and sales audit. 

The analyses of the tasks reveal that the key-drive 
calculator is used more intensively for the specialized 
than for the general tasks although in number performed, 
the general tasks exceed the specialized. The greatest 
amount of machine-operation time is devoted to addition 
followed closely by multiplication, with a smaller amount 
of time spent on division and subtraction. The problems 
composing the tasks are short, with the numbers containing 
from two to five digits. Peripheral skills are involved 
which affect the speed with which the calculator is operated. 

Instructional materials were analyzed by arithmetical 
processes, practice problems, and tasks in order to 
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compare the materials with the tasks performed in offices. 
Techniques recommended in the instructional materials 
were compared with those used by operators. It wasfound 
that the proportion of material devoted to the four proc- 
esses is similar in the textbooks and the office tasks, but 
that there is a dirth of material in the textbooks which 
simulates the tasks, provides meaningful drill, and develops 
peripheral skills. Problems are generally slightly shorter 
in the textbooks and there is some variation in the opera- 
tional techniques recommended in the textbooks and used 
by operators. 

Recommendations have been made for changes in the 
textbooks in conformity with the materials and practices 
found in the office tasks. A table of contents has been 
outlined for a proposed textbook which includes drill on 
the arithmetical processes in accordance with the propor- 
tion of time spent on the processes in the tasks, provides 
for short timed drills to develop speed and accuracy, and 
includes material in the form of tasks to provide meaning- 
ful drills to develop skill in as short a period of time as 
possible. 505 pages. $6.45. Mic 58-4885 


SOME EDUCATIONAL IMPLICATIONS OF SAMUEL 
ALEXANDER’S THEORY OF TRUTH 


(Publication No. 19,982) 


Bertram D. Brettschneider, Ph.D. 
New York University, 1956 


In recent years educational philosophers have been 
attempting to develop an educational philosophy based upon 
a philosophical system which incorporates the basic in- 
sights of the contrary philosophies, modern idealism and 
modern realism. 

The methodological problem of this thesis is to deter- 
mine whether or not the philosophy of Samuel Alexander 
succeeds in effecting a synthesis of these contrary philos- 
ophies. Alexander’s philosophy poses an important prob- 
lem in this connection: on what grounds can an avowedly 
realistic philosophy adopt idealism’s coherence theory as 
its theory of truth? The substantive problem of this thesis 
is to develop by implication the major points of emphasis 
of an educational philosophy based on Alexander’s philo- 
sophical system. 

Chapters II and III are devoted to stating the basic 
principles of modern idealism and modern realism as 
represented by the philosophies of F. H. Bradley and 
Bertrand Russell, respectively. The purpose of these 
chapters is to develop concepts of idealism and realism by 
which to evaluate Alexander’s philosophical system in 
Chapters IV-VII. 

In Chapter IV, it is argued that Alexander’s method is 
not properly realistic. He shifts the epistemological 
orientation of realism to ontology by locating ontological 
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ultimates of primordial Space-Time on the basis of an 
intuitional procedure similar to Husserl’s epoche. This is 
a rejection of the neo-realistic doctrine of the primacy of 
sensory apprehension. 

In Chapter V, it is demonstrated that Alexander’s uni- 
verse is a structural isomorph of the Bradleyan absolute 
universe. Alexander’s absolute is Total Space-Time con- 
ceived as a synthesis of all spatio-temporal perspectives. 
Idealism’s coherence theory of truth is employed by 
Alexander as a principle of cosmogenesis and as a prin- 
ciple of ontological structure. 

In Chapter VI, it is shown that Alexander’s theory of 
mind is a theory of empathy in which the mind relates it- 
self to its obiect in a relation of coherence, taken both 
ontologically and epistemologically. 

In Chapter VII, Alexander is shown to conceive value as 
a coherent relation with the collective standard. His con- 
cept of 'nisus towards deity' is shown to be a cosmological 
implication of the coherence principle. It is concluded that 
Alexander can adopt idealism’s coherence theory of truth 
because his philosophical system is not a modern scientific 
realism, as claimed by him, but a crypto-idealism. 

The methodological problem of this thesis has yielded a 
null conclusion: an educational philosophy based on Alex- 
ander’s system would not effectively synthesize the basic 
insights of modern realism and modern idealism. How- 
ever, Alexander’s philosophy does seem to provide fertile 
ground for inquiry by educational idealists. 

The substantive problem of this thesis receives con- 
sideration in Chapter VIII. An educational philosophy 
based on Alexander’s system would be ontologically ori- 
ented. Educational theory would be grounded in an analysis 
of the structural organization of individual symbolic be- 
havior and the effects of the collective standard on such 
behavior. Individual symbolic behavior is described in 
terms of a quality-relation continuum; the collective stand- 
ard is similarly described in terms of a myth-ideology 
continuum. 

Education would thus be deliberate training in the ma- 
nipulation of symbols in accordance with (1) the child’s 
dominant locus on the quality-relation continuum and 
(2) the parent culture’s dominant locus on the myth-ideology 
continuum. Education would exercise a liberating function: 
an individual is free to the extent that he realizes his 
structural potential within the bounds imposed by cultural 
restrictions. 609 pages. $7.75. Mic 58-4886 


A STUDY OF UPPER QUARTER HIGH SCHOOL 
GRADUATES FOR 1956 WHO DID NOT ENROLL IN 
COLLEGE FROM THREE COLORADO COUNTIES 


(L. C. Card No. Mic 58-1202) 
Dal Holden Cass, Ed.D. 
University of Colorado, 1957 


Supervisor: Associate Professor Dorothy Sherman 


Literature on college attendance reported shortages of 
college trained personnel but that only one-fourth of col- 
lege age people were attending college. Lack of finances 
was assumed to be the main deterrent but no studies were 
found that substantiated that assumption. 





A study was made of upper quarter high school gradu- 
ates for 1956 not enrolled in college from three Colorado 
counties. The purpose was (a) to determine the reasons 
those graduates did not go to college and the background 
influences producing those reasons, (b) to obtain case 
histories of graduates exemplifying those reasons, (c) to 
compare lack of finances with lack of motivation as deter- 
rents to college attendance, and (d) to determine the 
assistance required by graduates who would have gone to 
college if adequately financed. Data were collected by 
questionnaire and personal interviews. Of 105 upper 
quarter graduates 104 completed the questionnaire. Fif- 
teen respondents were interviewed to check consistency of 
questionnaire responses and obtain information for case 
histories. 

The major reasons for not going to college were lack of 
finances, marriage, selection of a vocation not requiring 
college, lack of interest, indefinite plans, and entrance 
into the armed forces. Background influences which differ- 
entiated between the graduates who gave each of the major 
reasons and the average respondent were as follows: 

a. Graduates lacking finances were older, from larger 
families, more often from broken homes; had less well 
educated parents, fewer employed mothers, more fathers 
who were farmers or laborers, lower family incomes, 
fewer cultural advantages, and more parents with a favor- 
able attitude toward college. 

b. Graduates planning marriage were from smaller 
families, more often had divorced or separated parents, 
had more employed mothers, higher family incomes, and 
would have had more college expenses paid. 

c. Graduates whose selected vocation did not require 
college had more older siblings who attended college, less 
well educated mothers, more employed mothers, higher 
family incomes, and more parents with an indifferent 
attitude toward college. 

d. Graduates not interested in college were from 
smaller families and had more fathers who owned or man- 
aged a farm, fewer employed mothers, and more cultural 
advantages. 

e. Graduates with indefinite plans were more often 
from broken homes, families of boys were smaller and of 
girls were larger, more mothers were employed, family 
incomes were higher, and they would have had more col- 
lege expenses paid. 

f. Graduates in the armed forces were older, from 
larger families, less often from broken homes; had more 
older siblings who attended college, better educated par- 
ents, more fathers who owned or managed a business or 
were in the professions, fewer employed mothers; and 
made higher scholarship examination scores. 

Although 31 per cent of respondents gave lack of fi- 
nances asthe reason fornot goingtocollege, approximately 
41 per cent would have gone if adequately financed, but 
04 per cent of boys would have gone as compared with 37 
per cent of girls. The average graduate who would have 
gone to college if adequately financed would have required 
$744.00; the average boy, $544.00; and the average girl, 
$817.00 per academic year. Graduates who would have 
gone if adequately financed were from a lower socio- 
economic level but reported a more favorable parental 
attitude toward college than graduates who would not have 
gone, with parents of boys having a more favorable attitude 
than parents of girls. 

It was recommended that schools give more attention 
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to parent education, provide students with adequate infor- 
mation for making educational and vocational choices, 
attempt early identification and integration of students’ 
plans and capabilities, make possible financial assistance 
available to capable graduates who would go to college if 
adequately financed, and administer any program of finan- 
cial assistance on an individual case basis. 

216 pages. $2.80. 


TEACHER PARTICIPATION IN GUIDANCE SERVICES 
(L. C. Card No. Mic 58-1209) 


Edith Hanayo Doi, Ed.D. 
University of Colorado, 1957 


Supervisor: Visiting Lecturer Francis E, Clark 


The central concern of the investigation was the devel- 
opment of a self-rating check list to assist teachers in the 
identification of the ways in which they contribute to the 
guidance services of their schools. This is an area of 
increasing interest and importance as indicated in the 
guidance literature and developments in the field of guid- 
ance stressing the role of the classroom teacher. 

The check list was developed by enlisting the coopera- 
tion of teachers in ten schools. Three forms of a ques- 
tionnaire or rating scale were administered prior to the 
development of the final form of the rating sheet. Inter- 
views were conducted with about one-third of the teachers 
who responded in order to ascertain their reactions to the 
completeness of the rating sheet and their acceptance of 
the kinds of guidance methods listed. 

In addition to the development of the rating sheet, some 
data were gathered through the administration of the vari- 
ous forms of the rating sheet about ways in which teachers 
participate in the guidance services of their schools. The 
kind of college degree, the teaching load, and the subject 
field of teachers in three schools were investigated in an 
attempt to discover whether these factors might be related 


to the participation of these teachers in their schools’ guid- 


ance services. One of the ten schools which cooperated 
with the investigator also evaluated its guidance program 
through a survey based on the Colorado Criteria. Ratings 
of a teacher committee using the Colorado Criteria were 
compared with the teacher self ratings in an endeavor to 
locate agreements or disagreements in ratings. 

The results of the investigation should be examined in 
the light of the following delimitations. The secondary 
teachers who worked with the investigator do not represent 
a random sample; schools in relatively close proximity 
were included because of the methods employed; the self- 
report aspect of the teacher responses might raise certain 
questions; one school of the ten used the Colorado Criteria 
and thus the comparison of ratings on the Colorado Criteria 
and teacher self ratings was limited to this school. 

The outcomes of the investigation include the develop- 
ment of a self-rating check list which may assist teachers 
in the appraisal of the variety of guidance methods em- 
ployed and proportion of students contacted; some infor- 
mation about the participation of teachers in guidance 
services in ten schools as indicated by teacher self ratings; 
a preliminary exploration into the relationship of certain 

















factors to teacher participation and the comparison of 
ratings by a teacher committee using the Colorado Criteria 
and teacher self ratings. 

The information about the ways in which teachers con- 
tribute to guidance services may be of value in pointing to 
specific areas in which teachers may be encouraged to 
participate more actively or extend their services to stu- 
dents. Some questions worthy of investigation were re- 
vealed and further study was recommended in regard to 
the reliability of the check list, other methods to identify 
teacher participation, factors related to teacher participa- 
tion in guidance services, comparison of teacher self 
ratings and Colorado Criteria ratings by a teacher com- 
mittee. 182 pages. $2.40. 








EMERGING CONCEPTIONS OF RHETORIC 
(L. C. Card No. Mic 58-1568) 


Daniel John Fogarty, Ph.D. 
Columbia University, 1958 


The purpose of the study is to examine three current 
conceptions of rhetoric and make their elements available 
to teachers and formulators of improved courses in col- 
lege composition, speech, writing, or communication. The 
three theories most pertinent to this purpose -- that of 
I. A. Richards, of Kenneth Burke, and of the General 
Semanticists -- are analyzed and compared against the 
background of the traditional, Aristotelian theory of rhet- 
oric. 

As an introductory setting for the analysis of these 
three theories, the study provides an historical sketch of 
the theory of rhetoric from pre-Aristotelian times to the 
present. The sketch shows that, throughout its history, 
rhetoric has busied itself with the shifts in aims and con- 
tent that circumstances seemed to demand and kept the 
Aristotelian philosophy of rhetoric relatively intact. 

The main part of the study presents summaries of the 
new philosophies of rhetoric of I. A. Richards, Kenneth 
Burke, and the General Semanticists. All three theories 
give their attention to five philosophic elements that under- 
lie the use of rhetorical language -- abstraction; definition; 
the epistemological relationships between thoughts, words, 
and things; the nature and function of metaphor; and a key 
instrument for the application of such philosophical ele- 
ments to the practical art of communication. 

I. A. Richards, departing somewhat from the Aristote- 
lian treatment of the first four elements and with the help 
of the newer findings of biology and psychology, offers 
his seven instruments of comprehension as the basic and 
universally applicable formula for interpreting and com- 
municating ideas. 

Kenneth Burke, taking an Aristotelian position regard- 
ing the first four elements, nevertheless comes to focus 
upon motivation as the most meaningful factor in the whole 
range of symbol communication. The psychological and 
sociological flavor of his conception of motivation and his 
interest in literary criticism lead to the formulation of 
his pentad format as a general method of applying his 
philosophy of rhetoric to daily use in the art of communi- 
cation. | 

The General Semanticist philosophy of rhetoric is 
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frankly anti-Aristotelian. Its founder, Alfred Korzybski, 
along with pertinent representatives like S. I. Hayakawa, 
Irving J. Lee, and Wendell Johnson, introduce a whole new 
logic and epistemology based upon mathematics and biology 
rather than upon metaphysics. Their application of the 
first four elements of their philosophy of rhetoric advocates 
the elimination of unscientific and mentally unhealthy 
terminology from our daily vocabulary, and the cultivation 
of attitudes towards words and measurable things that is 

in keeping with the new scientific age. 

The three summaries, submitted to Richards, Burke, 
and Hayakawa for revision suggestions, are also refined 
through personal consultation and sinha suse with 
these three spokesmen themselves. 

But besides being theorists, the spokesmen for the three 
theories of rhetoric are by profession teachers of the art 
of expression in English prose. They are interested in 


reducing their theories to practice in the college classroom. 


And, in the final part of the study, a general, synthetic view 
of their theories displays the range of choices for improved 
college courses. It is quite clear that the spokesmen for 
the three theories want to transplant all five of the ele- 
ments of their philosophies of rhetoric from the area of 
philosophy to the teaching course in rhetoric or composi- 
tion. The larger part of the new rhetoric they advocate 
would deal not so much with the organizational devices of 
persuasive language as with the philosophic presupposi- 
tions basic to all the prose uses of language. 

Specifically, also, in each of the three theories, there 
are evident choices and possibilities for the formulator of 
an improved composition or communication course. Rich- 
ards’ instruments of comprehension and his system of 
protocols, Burke’s pentad format and theory of index, 
Lee’s cooperative discussion towards residual compro- 
mise, and Johnson’s psychological readjustment through 
healthy communication are only a few of the promising 
elements that point to a new, democratic art of expression 
more in keeping with the needs and aspirations of the 
times. 243 pages. $3.15. 


PREDICTING THE SUCCESS OF STUDENTS IN THE 
CONSTRUCTION TECHNOLOGY CURRICULUM 
AT THE NEW YORK CITY COMMUNITY COLLEGE 
OF APPLIED ARTS AND SCIENCES 


(Publication No. 22,726) 


Robert R. Gwydir, Jr., Ph.D. 
New York University, 1957 


Chairman: Professor C. Michael Adragna 


Purpose 

The purpose of this investigation was to consider the 
prognostic value of selected variables and the interaction 
of these variables in determining success in the Construc- 
tion Technology curriculum at the New York City Commu- 
nity College of Applied Arts and Sciences. 


Methodology 
The population of this study consisted of those individ- 


uals who were subjected to the usual selection procedures 
and entered the Construction Technology curriculum, Day 


Division, at New York City Community College of Applied 
Arts and Sciences from September, 1951 to and including 
September, 1953. 

Chronological age on entry, scores on the eight tests of 
the Differential Aptitude Test battery, high school mathe- 
matics average, high school science average, and overall 
high school average were selected as the predictor vari- 
ables while success (determined by graduation) was the 
dichotomous criterion variable. « 

Biserial correlations were computed for each of the 
twelve predictor variables and the three most promising 
were used to implement the discriminant equation. A 
multiple biserial R was computed and subjected to the 
F-test of significance. The relative effectiveness of the 
variables used in prediction was indicated and tables were 
constructed showing the chances of success in 100 for the 
various combination of values. The obtained predictive 
instruments were then tested on the class which entered 
the Construction Technology curriculum in February, 1954. 


Findings 





The findings of the investigation are as follows: 


. Biserial correlations ranging from .1563 on the Spelling 
Section of the Language Usage test of the Differential 
Aptitude battery to .4870 for the high school mathemat- 
ics average resulted. 


. The three most promising predictive variables and 
their biserial coefficient of correlation with success 
were: High School Mathematics Average (.4870), Score 
on the Numerical Ability Test of the Differential Apti- 
tude Battery (.4246), and Overall High School Average 
(.4034). 


. Using these variables a multiple biserial R of .5902 
resulted and was found to be significant far beyond the 
_1 per cent level. 


Conclusions 








On the basis of the findings, the following conclusions 
were drawn: 


1. Certain selected variables and/or interacting combina- 
tions of these variables have statistical significance as 
predictors of success in the Construction Technology 
curriculum at New York City Community College of 
Applied Arts and Sciences. 


. There is a substantial positive relationship between 
each of the following variables and success in the Con- 
struction Technology curriculum: High School Mathe- 
matics Average, Score on the Numerical Ability Test 
of the Differential Aptitude Battery, and Overall High 
School Average. 


. There is only a slight positive correlation between each 
of the following variables and success in the Construc- 
tion Technology curriculum: Scores on the Verbal 
Reasoning, Mechanical Reasoning, Clerical Speed and 
Accuracy, and Abstract Reasoning Tests of the Differ- 
ential Aptitude Battery, Chronological Age on Entry, 
and the student’s High School Science Average. 


. There is a negligible positive relationship between each 
of the following variables and success in the Construc- 
tion Technology curriculum: Scores on the Space Rela- 
tions Test and the Language Usage Test of the Differ- 
ential Aptitude Battery. 
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. A combination of selected variables constitutes a much 
better predictor of academic success than any single 
variable considered alone. 


. There is a substantial positive correlation between a 
combination of measures, notably (a) high school math- 
ematics average, (b) score on the Numerical Ability 
Test of the Differential Aptitude Battery, and (c) over- 
all high school average, and success in the Construction 
Technology curriculum. 


. The statistical treatment of the data, biserial correla- 
tion and discriminant analysis, is a useful technique 
whenever the problem at hand requires the prediction 
of the better individuals and the poorer individuals on 
a given trait expressed in a dichotomy. 


. Predictive instruments restricted to academic factors 
leave much to be desired when attempting to predict 
the collegiate success of any given individual. 

213 pages. $2.80. Mic 58-4887 


A STUDY OF THE TEACHING OF 
CONTROVERSIAL ISSUES IN THE SECONDARY 
SCHOOLS OF THE STATE OF OHIO 


(L. C. Card No. Mic 58-738) 


Truman Leroy Hall, Ph.D. 
The Ohio State University, 1953 


The Problem 


The dynamic, changing society of twentieth-century 
America has cast traditional beliefs and values in a-com- 
pletely new perspective. It is obvious that American cul- 
ture is undergoing rapid change. New problems are facing 
the United States, problems which must be solved through 
democratic processes. The school, if it is to educate 
adolescents for life in a democratic society, must prepare 
youth to meet vital and significant problems, to propose 
solutions, and to take action when action is necessary. 
Controversial issues cannot, therefore, be ignored or 
avoided by the high school. They must be included as an 
integral part of the secondary school curriculum. 

The almost universal belief that the high school should 
prepare youth for life in a democratic society, and the 
obligation which society places upon the secondary school 
to include controversial issues as a vital, functional part 
of the curriculum, has led the writer to undertake the 
present study. 


The Purpose of the Study 


A major purpose of the study was to determine the 
present status of teaching controversial issues in the sec- 
ondary schools of Ohio. The study was also designed to 
discover whether such factors as subjects taught by sec- 
ondary school teachers, sex, degree status, the experience 
of the teachers, and community size have any affect upon 
the teaching of controversial issues. 





Selected Principles for Dealing with 
Controversial Issues 


A review of the pertinent literature reveals certain 
principles which involve the teaching of controversial 
issues in the classroom. Although there are many factors 
to be considered in the teaching of controversial issues, 
the principles developed in the study relate specifically to 
the data gathered and serve as a basis for evaluating the 
present status of teaching controversial issues in the sec- 
ondary schools of Ohio. The principles developed are as 
follows: 


1. The school has an obligation to deal with controver- 
sial issues in the classroom. 


. Nearly all high school curricula provide opportuni- 
ties for the discussion of controversial issues. 


. In dealing with controversial issues, it is necessary 
to provide a wide range of materials from which 
students may obtain information concerning the 
issues under discussion. 


. Sufficient classroom time must be provided for the 
investigation and discussion of controversial issues. 


. The only issues which ought not to be discussed in 
in the classroom are those which involve sectarian 
or denominational religious beliefs, those which are 
not within the maturity level of students, and those 
which are not of interest to students. 


. Issues which are of concern to adolescents and about 
which the American people are undecided are legiti- 
mately a part of the high school curriculum. 


A list of illustrative controversial issues which ought 
to be considered in the secondary school classroom was 
also developed. 


Method of Approach to the Problem 


The data for this study were gathered from a question- 
naire sent to 526 Ohio secondary school teachers and 
administrators in 48 different high schools in Ohio. The 
questionnaire was designed to gather information concern- 
ing four major problem areas: (1) the attitudes teachers 
and administrators have concerning the place of controver- 
sial issues in the high school curriculum and the frequency 
with which teachers deal with issues of a controversial 
nature in their classes, (2) the sources from which con- 
troversial issues dealt with in the classroom are most 
frequently drawn, (3) the controversial issues teachers 
and administrators believe ought to be included in the 
curriculum, the issues which they believe ought not to be 
considered in the secondary school classroom, and the 
issues which were actually taught by Ohio secondary school 
teachers during the school year 1951-1952, and (4) the 
blocks or obstacles which teachers and administrators 
encountered in dealing with issues of a controversial na- 
ture. 

The data gathered from the questionnaires were organ- 
ized into two major groups. The first group, consisting of 
the subjects most frequently taught by the responding 
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teachers, was further subdivided into eight subgroups, 
which included classroom teachers as well as a separate 
subgroup for administrators. The second major group, 
established on the basis of teachers’ experience, sex, 
degree status, and community size, was organized into 
eight subgroups. Whenever possible, the responses of both 
major groups, as well as the responses of the entire group, 
were analyzed and discussed. 


Conclusions 


An analysis of the responses made to the questionnaire 
reveals: | 


1. The majority of Ohio secondary school teachers — 
believe that the school has an obligation to deal with 
issues of a controversial nature. A considerable 
number believe, however, that there is only a limited 
place for the discussion of controversial issues in 
the secondary school curriculum. 


. The majority of teachers deal only with issues which 
are related to the course work of their classes. 


. Teachers seem to utilize a wide range of materials 
in dealing with controversial issues, although they 
seem to overlook such materials as pamphlets, 
leaflets, trade journals and other similar free and 
low cost materials. 


. Teachers devote relatively little time to the discus- 
sion of controversial issues. 


. Since so little time is devoted to the discussion of 
controversial issues, it would appear that the ma- 
jority of issues are dealt with in a superficial man- 
ner. 


. Teachers are uncertain as to which issues should 
not be discussed in the classroom. 


. As a group, Ohio secondary school teachers seem 
to deal with most of the significant issues in the 
areas of government and political science, inter- 
national relations and economics. They deal very 
little with issues which involve religious and per- 
sonal problems. 


. In terms of the range of issues which might be dealt 
with in any particular school, it would seem that 
very few significant issues might be covered during 
the school year. 


. The issues which are discussed seem to be those 
which adults believe adolescents ought to discuss. 


. It would seem that only one-half of the Ohio second- 
ary school teachers deal with issues of a contro- 
versial nature. 


The analysis of the data reveals that there are at least 
two basic problems which seem to account for the diver- 
gence of opinion expressed by Ohio secondary school teach- 
ers and administrators concerning the teaching of contro- 
versial issues. 

It is probable that some teachers and school adminis- 
trators believe that the purpose of the secondary school is 
to provide the opportunity for youth to examine modern 
society, and through the method of intelligence, evaluate 
and undertake action as the data indicate. Democracy, as 





a way of life, rests upon the assumption that the individual 
can and will find solutions to his own problems. This 
principle makes it imperative that decisions be made by 
and not for the learner. If the school is to fulfill this 
purpose, it must provide for the teaching of controversial 
issues. 

If however, the purpose of the school is considered to 
be the transmission of the “American heritage,” and if the 
program of the school is oriented largely in terms of the 
values and standards which have been developed throughout 
the history of Western civilization, then the discussion of 
controversial issues need not be considered obligatory. 
Issues can be selected in terms of their relevancy to the 
subject matter under discussion, and many issues can be 
justifiably avoided on the grounds that the subject matter 
is more important. 

It is equally probable that some teachers and adminis- 
trators believe that students learn through participation in 
activities which are meaningful to them. If learning is 
considered to be the reconstruction of experience, then 
it must be the student who does this reconstruction by and 
for himself. If the school conceives of learning as assist- 
ing the student to develop significant changes in his be- 
havior, then it will be almost impossible to keep contro- 
versial issues out of the curriculum. 

If however, the school believes learning to be the dis- 
ciplining of the mind through subject matter mastery, 
there will be little emphasis given to teaching controver- 
sial issues. If students are urged to master facts and 
principles so that they may solve future problems and 
issues, then controversial issues will be of little impor- 
tance in the classroom. 

If Ohio secondary school teachers and administrators 
are to deal realistically with controversial issues in the 
classroom, they will, in all probability, have to reconcile 
what appear to be basic differences in the conceptions they 
now hold with regard to the purpose of the secondary school 
and the nature of the learning process. 


Recommendations 


Further research of this type should be undertaken to 
either prove or disprove the tentative generalizations 
reached in this study concerning the influence of teaching 
area, experience, sex, professional training and community 
size on the teaching of controversial issues. 

Studies should be undertaken to determine the problems, 
attitudes, and methods which can be utilized by teachers 
with respect to dealing with controversial issues in the 
classroom. 

Studies should be. made to determine the effect of local 
community attitudes concerning the teaching of controver- 
sial issues and actual classroom practices. 

A study should be undertaken to determine the contro- 
versial issues which are of interest to students of high 
school age as well as the significant issues in contempo- 
rary America. 

Workshops and in-service programs should be estab- 
lished to discuss and consider the problems of dealing 
with controversial issues in the classroom. 
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PREPARATION OF THE NEGRO FOR HIS 
PROFESSIONAL ENGINEERING OPPORTUNITIES 


(Publication No. 22,571) 


Robert Edward Kiehl, Ed.D. 
Rutgers University, 1957 


The problem. This dissertation reported on a national 
guidance study designed to aid those who counsel Negro 
youth regarding professional employment in the engineer- 
ing field. An exploration was made to ascertain the em- 
ployment opportunities open to Negroes in engineering and 
the training opportunities available to them in accredited 
engineering colleges. 

Sources of data and methods of investigation. The 
normative-survey method was used in this study. Data 
were collected by means of questionnaires and interviews 
from four groups of sources: industrial and commercial 
enterprises (19 leading industrial and commercial enter- 
prises, 102 firms that advertised for engineers in the 41 
largest United States cities); Negro engineers (46 members 
of the Eastern Technical Association, 94 members of the 
National Technical Association); civic and governmental 
organizations (16 state Fair Employment Practice Com- 
missions, 60 local offices of the National Urban League, 
the headquarters of the National Association for the Ad- 
vancement of Colored People); educational and professional 
































institutions (150 accreditied engineering colleges, 71 
Howard University engineering students, 112 high school 
counselors, 9 engineering and professional societies. 

Conclusions. Discrimination against Negroes in engi- 
neering is decreasing. 

It is reported by high school counselors that Negro 
youth generally do not take an interest in engineering and 
that they choose the profession less frequently than do 
other youth. This is borne out by the relative scarcity of 
Negro engineers in the United States. The counselors do 
not agree on the reasons for this apparent lack of interest 
in engineering. About one-fifth ascribe it to a lack of 
opportunity. 

Negro youth need current, accurate, occupational infor- 
mation early in high school. Their parents and counselors 
also need such information on opportunities in engineering. 

Secondary and higher educational opportunities for 
Negro youth are inadequate in portions of the South, ac- 
cording to school counselors and Urban League Officials, 
but there are widespread educational opportunities in 
undergraduate and graduate engineering programs that 
are available to Negroes throughout the rest of the United 
States. 

The number of Negro students in accreditied engineer- 
ing colleges is small but it is on the increase. A large 
percentage of these are receiving their training in pre- 
dominantly Negro Howard University. | 

Many industrial employers are generally favorable 
toward the employment of Negro engineers and there are 
employment opportunities for Negro engineers in many 
states. 

Industrial firms are actively recruiting engineers at 
accredited engineering colleges and Negro engineering 
graduates are readily accepted for employment. 

There is a lack of Negro applicants for available engi- 
neering jobs, and there are virtually no unemployed Negro 
engineers. 

More Negroes are training for electrical engineering 
than for any other field of engineering. 











There are about as many Negro engineers employed in 
Civil Service as there are in private industry. 

Negro engineers tend to work more in research, design, 
and development than in production. Some employers feel 
that Negro engineers would be handicapped in sales work. 
Negroes are notably absent from sales engineering. 

Negro engineers are generally satisfied with their work 
and they recommend the profession to Negro youth. They 
consider that they achieve professional level of work within 
an average of three years after graduation from college 
and they are members of the major engineering societies. 

Implications. The current shortage of engineers has 
resulted in an opportunity for Negro youth to train for and 
to find employment in engineering and to achieve profes- 
sional status in this occupation. The conclusions suggest 
that Negro engineers do not have equal opportunity for 
employment throughout the various functions of engineer- 
ing. The conclusions further suggest that counselors need 
current information on training and employment opportuni- 
ties in the profession of engineering. 
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AN ENRICHED READING PROGRAM 
IN AN ELEMENTARY SCHOOL 


(L. C. Card No. Mic 58-1491) 


Oather Ray King, Ed.D. 
University of Arkansas, 1958 


Major Professor: Jennie Lou Milton 


THE PROBLEM 


The problem for this study of the enriched reading 
program in the University of Arkansas Training School 
was to see: (1) the distinctive features of such a reading 
program; (2) the ways in which it was in harmony with 
certain commonly accepted facts or principles of child 
development; (3) the teaching-learning process used; 
(4) the effectiveness of such a program in terms of level 
of reading achievement, amount of reading done, and atti- 
tudes of teachers and children toward school and reading. 


SOURCES OF DATA 


Data for the study were obtained from the following 
sources: 
1. Questionnaires completed by the teachers. 
2. Questionnaires filled out by the students. 
3. Questionnaires filled out by the parents. 
4. Interviews with the teachers as follow-up on the 
questionnaires. 
5. Interviews with the children. 
6. Daily observations in the classrooms. 
7. Letter reports to parents. 
8. Written curriculum records. 
9. Reports to State Department of Education, library 
reports, and children’s individual records. 
10. Metropolitan Achievement Tests. 
11. Kuhlmann-Anderson Intelligence Tests. 
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FINDINGS. 


I. Characteristics of the Reading Program. 

(1) Flexibility in the use of time, space, and resources. 
(2) Cooperative procedures of sharing, planning, working 
and evaluating are viewed as the basic teaching-learning 
process. (3) Reading materials included books of all kinds 
and levels and no books is considered a basic test. Experi- 
ence charts are used throughout the school. The beginners 
use them almost exclusively for initial learning in word 
attack skills, social skills and to aid reading growth in the 
readiness period. (4) The school day is divided into large 
blocks of time. Reading is taught throughout the school 
day. (5) The reading program is geared to the individual 
and not governed by grade placement. Group instruction 
cuts across year level boundaries, as the room group. 
contains more than one year group. (6) The reading pro- 
gram is interpreted to the parents in many ways. Individ- 
ual conferences, often including the parent, teacher and 
child; home-school visits, telephone conversations; letters 
from children; room group meetings; and teachers written 
letter reports are some of the media used. (7) The Admin- 
istrative staff aid the reading program by gathering mate- 
rials, acting as resources, and teaching in the absence of 
the teacher. 


II. The data show that the program is in harmony with the 
principles of child development. The following commonly 
accepted ones were used in this study: 

(1) Each child is unique; (2) growth is continuous; 
(3) each child must reach a stage of maturity before learn- 
ing can be integrative; (4) the child learns best when he is 
secure and the environment serene; (5) all areas of growth 
are interrelated. 


EFFECTIVENESS 


(1) The data show the enriched program provided for 
the acquisition of skills. Mean scores were obtained in 
October and April and a comparison showed gains at and 
in most cases far above normal expected gain. 

(2) No two children made identical gains and no one 
child made month for month progress in reading. 

(3) Reading growth occurred in short accelerated inter- 
vals. 
(4) The data show a significant relationship between the 
number of books read and increase in reading age. 

(5) The parents expressed understanding and approval 
of the program. 

(6) The children read many books. The average number 
of books read per child in year groups three through six 
was 40. 

(7) The teachers and children alike strongly favor the 
individual wide reading program. 

(8) Other learnings afforded each child were planning, 
dependability, cooperation, sharing, fair play, ability to 
make wise choices for good of all, critical thinking, prob- 
lem solving, perseverance, efficiency in carrying out plans, 
self direction, and leadership. Many of these learning 
opportunities were furnished through the use of book activi- 
ties. The data show that individual reading achievement is 
not a factor determining participation in book activities. 
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THE DEVELOPMENT OF A LITERACY 
PROGRAM AMONG THE NAVAHO INDIANS. THE 
INFLUENCE OF CULTURE IN BEGINNING TO SET 
UP A LITERACY PROGRAM, A PROPOSAL FOR 
DEVELOPING AN ENGLISH LITERACY PROGRAM 

AMONG THE NAVAHO INDIANS, WITH REFERENCE 

TO PRESENT MOTIVATIONS OF THE 

NAVAHOS FOR LEARNING TO READ. 


(Publication No. 20,288) 


Elizabeth G. Langley, Ed.D. 
New York University, 1956 


Navaho literacy is important in that it could be a lever 
to help lift the living standards of the Navaho people from 
conditions of poverty, disease, and ignorance. Human 
resources are now being wasted, and potential for growth 
is stymied. 

The investigator became interested in this problem 
while a student at New York University, and as a member 
of the Navaho Research Committee there. She consequently, 
spent two summers, 1953 and 1954, onthe Navaho Reserva- 
tion and surrounding territory, talking with persons ac- 
quainted with The People and the situation. In 1954 she 
took a position as Education Specialist in the Indian Service 
so as to be close to the situation. 

Part of the Navaho problem is that these people are 
caught between two cultures. A study of the historical 
background points up the complex problems faced by chang- 
ing governmental agencies, and by a people struggling for 
understanding, and an adjustment to changing times. 

Many Navahos must leave the Reservation in order to 
make a living, since the land will not support the increased 
Navaho population. Integration into an outside community 
poses many problems for Navahos who know very little 
English, and are not well acquainted with the white man’s 
ways. They often face harsh discrimination. 

In order to develop a literacy program among the Navaho 
Indians, an attempt was made to understand the Navaho 
culture and the motivations existing among The People for 
learning to read English. The procedures used in collecting 
data were as follows: 


1. A study of the literature, both historical and present 
day, pertaining to the Navahos 


2. A study of related literature 


3. Observation of The People in different areas, both 
on and off the Reservation 


. Interviews with government service workers, an- 
thropoligists, an ethnologist, an archaeologist, 
mission personnel, literate and illiterate Navahos, 
traders, and other persons associated with the 
Navahos 


. Compilation of information contained in question- 
naires answered by both literate and illiterate Nav- 
ahos concerning the value of reading English 


. Working as Education Specialist for the Indian Serv- 
ice. 


The questionnaires gave some clues as to Navaho moti- 
vations and needs of literacy. These findings hinged around 
very practical considerations, such as making a better 
living. A study of Navaho culture also revealed the prac- 
tical nature of the Navahos. The family social system and 
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religious customs have remained strong, whereas, signifi- 
cant changes are taking place in the material culture. Eco- 
nomic and material needs appear to be the starting point 

in educational motivation. Emotional adjustment tends to 
be a major concern in educational planning. 

Methods of instruction, in order to be effective, would 
be closely related to the lives and environment of The 
People, meeting immediate needs, before broadening hori- 
zons. A background of English language development, 
with ample use of teacher-made audio-visual material, in 
a warm, secure atmosphere, would be important in foster- 
ing Navaho human development and adjustment. 

There is need for more adult motivation and education. 
Just as the Navahos need to learn of the world, the world 
needs to learn of them. A program of informing the general 
public (through literature, Television and other media) of 
the Navaho, their problems and potential contributions, 
might be effective in helping secure appropriations for 
badly needed dams and roads in the Navaho country, as 
well as help dispel discrimination. Better human relations 
may also be fostered by mutual understanding. 

235 pages. $3.05. Mic 58-4889 


EARLY INSTRUCTION IN LETTER NAMES AND 
SOUNDS AS RELATED TO SUCCESS 
IN BEGINNING READING 


(L. C. Card No. Mic 58-1066) 


Eleanor Barbara Linehan, Ed.D. 
Boston University School of Education, 1957 


THE PROBLEM: 

Since 1534, phonics have been in and out of vogue. There 
is still some doubt as to the proper place and value of 
phonics in the reading program. At present, many educa- 
tors believe the teaching should be postponed until a basic 
sight vocabulary of seventy-five words is established. A 
few feel strongly that instruction can be started after a 
few sight words are learned. Recent research has proven 
that early instruction in phonics has aided beginning read- 
ing. Thus this study proposed to seek the answer to the 
following questions: Do children learn to read more effec- 
tively when initial instruction is given in letter forms, 
names, sounds in words and phonics? Or should an initial 
sight vocabulary be established before instruction is given 
in word analysis abilities ? 





PROCEDURES: 

For this study, the entire first grade population of a 
school system was used. The city selected was represen- 
tative of the various economic and social groups in our 
American population. 

At a meeting held in September 1955, the purpose of the 
study was outlined to the principals and first grade teach- 
ers. It was explained that there would be an experimental 
and a control group. 

The teachers of the experimental group would follow 
carefully prepared plans for the immediate teaching of 
letter names and sounds. As soon as the letter names 
were mastered, the children were introduced to the Scott, 
Foresman program at the pre-primer level. The teachers 
of the control group were to follow the work prescribed in 








the manuals. All work was to be carefully supervised 
throughout the year. 

Teachers were asked their preference for the study. 
As they varied in experience and training, it was felt that 
the range was approximately equal for both groups. Thus 
there were thirteen classes in the experimental group and 
twelve in the control group. 

Before instruction was started, all children were tested 
to obtain mental ages and knowledge of letter names and 
sounds. In November, January and June the groups were 
tested to measure gains in perceptual skills and reading 
achievement. 

As the teachers of the control group had worked under 
pressure of an intensive testing program, it was decided 
to test in June the first grade population of a neighboring 
community. The purpose was to measure the achievement 
of a group taught the Scott, Foresman series under normal 
conditions. This increased the total number participating 
in the study to 1006. 

At the conclusion the data was analyzed to discover: 


1. The likeness of the experimental and control groups 
in mental age, knowledge of letter names and sounds 
and learning rate in September. 


The likeness of the experimental and control groups 
at each testing period in perceptual skills and read- 
ing achievement in November, January and June. 


The likeness of the experimental and independent 
control groups in perceptual skills and reading 
achievement in June. 


FINDINGS AND CONCLUSIONS: 

From the evidence, it appears that the knowledge of 
letter names and sounds aid beginning reading. In June, 
on all reading measures, the experimental group was supe- 
rior to the control group. The following conclusions were 
drawn: 





1. Although the September test results favored the 
control group, the experimental group showed steady 
gains in all areas. 


. The June testing indicated the experimental group 
was superior in reading. 


The critical ratio in the oral reading test showed 
the greatest statistically significant difference. 


. On individual measures in June, the experimental 
group showed statistically significant differences in 
all areas. 


. On all of the June tests, the scores indicated statis- 
tically significant differences in favor of the experi- 
mental group as compared to the independent control 
group. 


. The large differences noted, when the experimental 
group was compared to the independent control 
group, indicated the pressure of the test periods 
had some effect on the results of the control group. 
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THE EVOLUTION OF CURRICULUM PATTERNS 
IN SIX SENIOR NEGRO COLLEGES OF THE 
METHODIST CHURCH FROM 1900 TO 1950 


(L. C. Card No. Mic 58-956) 


William Asbury McMillan, Ph.D. 
University of Michigan, 1957 


The purpose of this study is to determine whether there 
has been a gradual change in emphasis from the traditional 
liberal arts or classical curriculum to a teacher prepara- 
tion and vocational curriculum in the Negro senior colleges 
of the Methodist Church from 1900 to 1950. The study is 
being conducted on the hypothesis that the interest and need 
for a teacher preparation and vocational curriculum in 
these colleges have been progressively emphasized over 
the fifty-year period. | 

The colleges included in this study comprise all the 
senior Negro colleges that have held senior status directly 
under the Methodist Church for the period under study. 

The list is as follows: Bennett College of Greensboro, 
North Carolina; Claflin College of Orangeburg, South Car- 
Olina; Clark College of Atlanta, Georgia; Philander Smith 
College of Little Rock, Arkansas; Rust College of Holly 
Springs, Mississippi; Wiley College of Marshall, Texas. 

The writer reviewed historical documents; interviewed 
presidents, deans, and registrars of the colleges under 
study; studied catalogues, class schedules, minutes of 
curriculum committees, and student publications. 

Among the major forces and agencies affecting the 
growth of the Negro college were the Union military forces, 
the Negro Church, Northern charity societies, and the 
Freedmen’s Bureau. The emergence of the Methodist col- 
leges for Negroes was motivated by the belief held in the 
Methodist Church that the greatest need in the South (as 
far as Negroes were concerned) was that of training teach- 
ers and leaders among the Negro race. This belief led to 
the establishment of twenty-four institutions for Negroes on 
what was considered, by 1900, college level. 

The colleges in this study have built their programs 
around the Bachelor of Arts and Bachelor of Science de- 
grees and have not offered an excessive number of other 
degrees. 

In 1900, education comprised only .6% of the total course 
offerings, whereas in 1950 education comprised 25% of the 
total course offerings in all of the colleges. 

The humanities are still the subjects of major emphasis, 
but there is a downward trend in emphasis for the entire 
group and a drastic drop in the offerings in the classical 
languages. 

The marked increase of offerings in the vocational 
subjects is predominantly in the field of teacher prepara- 
tion, but a persistent trend toward more offerings in music, 
business education, physical education, and home economics 
is appearing. The number of colleges offering a major in 
education ranges from none in 1900 to all six in 1950. 

A combination of many factors affecting the six senior 
Negro colleges of the Methodist Church has resulted ina 
broadening of their curriculums. Among these factors 
have been: introduction of courses in professional educa- 
tion to conform with changing certification requirements 
and with a growing need for well prepared teachers; greater 


employment opportunities for Negrnes in husiness fielde 
such as secretarial work, retailing, and bookkeeping; a 


shift ina philosophy of higher education and in the objectives 





of the colleges which no longer regards the attainment of 
a liberal education and vocational preparation as being 
incompatible, and a growing tendency to permit college 
teachers to add courses in the field of their specialty. 

The six colleges agree that the furnishing of a liberal 
education in a Christian environment is their peculiar task. 
Even though this continues to be so, the curricula of these 
colleges in practice have become more vocational in nature. 
The dominant vocation is teacher education. More than 
seventy-five per cent of the graduates of these colleges 
now follow the teacher education curriculum. 
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THE PROBLEM OF INDOCTRINATION: AS VIEWED 
FROM SOCIOLOGICAL AND PHILOSOPHICAL BASES 


(L. C. Card No. Mic 58-701) 


Michio Nagai, Ph.D. 
The Ohio State University, 1952 


THE PURPOSE OF THE STUDY 


The study is specifically directed toward the problem 
of gaining insight into a contemporary educational issue 
raised by the play of charge and countercharge as individ- 
uals and groups accuse each other of using the schools in 
order to indoctrinate young people. The issue of academic 
freedom at the level of higher learning has cropped up time 
and again--most recently, for instance, at the University 
of California and the Ohio State University--and the ques- 
tion of ideologies in teaching at the level of elementary 
and secondary education has recently been brought into 
prominence by the famous Pasadena incident.* 

Whenever the issues of power, academic freedom, and 
objectivity in education are in question, the term “indoc- 
trination,” is one of the concepts commonly used and abused 
by either or both parties to the argument to characterize 
“the evils” of the other. It is natural, therefore, to raise 
the question, What is indoctrination? Without the answer 
to this question, we cannot know what is to be protected 
from indoctrination or what direction our educational 
efforts should take. The purpose of this study is, then, to 
find, if not a clear and satisfactory solution to the problem 
of indoctrination as it is practiced in the elementary and 
secondary schools, at least ways in which such a solution 
may be sought. 


THE SOCIOLOGICAL AND THE PHILOSOPHICAL 
APPROACHES TO THE PROBLEM 


The problem is approached, first, through sociology, 
next through philosophy. Neither of these approaches, of 
course, is complete in itself. Each supplements the other 
in clarifying the problem of indoctrination. 


The Sociological Approach 


Before initiating the sociological study of the problem, 
hypothetical distinctions between teaching and indoctrina- 
tion were made as follows: 

1. In regard to content, teaching is primarily concerned 
with objective, valid knowledge, such as is to be found in 
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science, mathematics, and logic. Indoctrination is prima- 
rily concerned, on the other hand, with subjective, unverfi- 
able knowledge, such as national ideals, class ideologies, 
family norms, mores, moral convictions, and religious 
creeds. 

2. In regard to method, indoctrination utilizes non- 
rational means; teaching, on the other hand, utilizes open 
examination, disinterested exchange of ideas, and unre- 
stricted critical analysis. | 

Since these two terms are used to refer to different 
activities, the activity which includes both indoctrination 
and teaching, or which cannot be defined clearly in terms 
of the above definitions, is referred to as “instruction” or 
“education.” 

Accepting the above-mentioned differences in method 
and content as tentatively useful, it is then possible to ask 
in what kind of society or social structure the one or the 
other type of knowledge and method will prevail. This ques- 
tion obviously belongs in the sociology of knowledge. Thus 
an attempt will be made, in our sociological analysis, to 
study the institutional structure of education at the elemen- 
tary and secondary school to see to what extent that struc- 
ture is conducive to indoctrination. 

An examination was made of the extent to which the 
institutional structure of elementary- and secondary- 
school education shares common elements with that of edu- 
cation in the university, which is supposed to be structured 
most suitably for the practice of teaching. We may expect 
that to the degree these structures share common elements, 
to that degree the teacher will tend to engage in teaching, 
not indoctrination. When the institutional structure deviates 
from the ideal-typical one of the university, the danger of 
indoctrination arises. 

The writings of two authors, Robert Merton and Talcott 
Parsons, give us an excellent background for comparing 
university education and school education. According to 
the studies in the sociology of science made by Merton, 
“the persistent development of science occurs only in 
societies of a certain order, subject to a peculiar complex 
of tacit presuppositions and institutional constants.”* In 
his sociological studies of science, he shows the ways in 
which the social order is related to the development of 
science. That is to say, norms of science are expressed 
in the form of proscriptions, prescriptions, and permis- 
sions, and are legitimatized in terms of institutional values. 
To introduce only conclusions here, we may note that Mer- 
ton points to four sets of institutional imperatives--univer- 
salism, communism, disinterestedness, and organized 
scepticism. These, he contends, comprise the ethos of 
science, ° 

While Merton pays attention mainly to the analysis of 
the cultural ethos, and shows how it is related to the devel- 
opment of science, Parsons explains how the pursuit of 
scientific knowledge is institutionalized as part of the role 
structure of the social system. To put it another way, 
while Merton’s studies show the cultural ethos of science 
in a larger society, Parsons’ studies analyze the occupa- 
tional role of the scientist, such as the university profes- 
sor, physician, and engineer.* Again to present only con- 
clusions, we may note that Parsons’ studies show five 
common elements in the role structure of the scientist-- 
functional specificity, universalism, achievement orienta- 
tion, collectivity orientation, and affective neutrality.” 

Parsons’ andlysis of the role of the scientist in the 
institutional structure can be applied to the study of the 





institutional structure of university education, or teaching. 
The five elements mentioned also characterize the institu- 
tional structure of university education. In contrast to the 
institutional structure of university education, the charac- 
teristics of school education may be found in the following 
commonly used designations for the role of the teacher: 
“parent substitutes,”° “statesmen,”’ “community lead- 
ers,”” “guides,”® and “spokesmen.” In so far as the 
teacher is thus designated, the role of the school teacher 
is different from that of the ideal-typical university teacher. 
The function of the school teacher as “parent-substitute,” 
“statesman,” and “community-leader” is diffused rather 
than specific. The “parent-substitute” often develops 
particularism in place of universalism, affectivity in place 
of affective neutrality. 

The institutional structure of school education is ana- 
lyzed in detail in Chapter II of the dissertation, and an 
attempt is made to show the ways in which it leads itself 
to the practice of indoctrination. To mention some major 
points, what Parsons technically calls “the love relation- 
ship” between the teacher and the child makes it difficult 
to examine subject matters objectively in the classroom; 
the diffuseness of school education makes it impossible 
for the teacher to avoid imparting subjective knowledge; 
the diffused authority of the teacher tends to develop 
despotism in the school; positive and negative affection of 
teachers is intensified when it is related to particularism 
and ascription orientation developing in human relations 
in the school; and so one. After the analysis of the institu- 
tional structure of school education, the conclusion is 
reached that to avoid the practice of such methods of in- 
doctrination is extremely difficult, though perhaps not 
impossible. 

Our sociological study further touches upon the problem 
of the relations between the structure of the school and 
society at large, and indicates the ways in which the prac- 
tice of indoctrination is related to pressures coming from 
outside institutions. The study points out that those pres- 
sures which come especially from family and kinship, the 
social class system, and the modern totalitarian state are 
institutionalized structurally and functionally in a manner 
that is similar to what may be called the structure of in- 
doctrination itself. 


The Philosophical Approach 


1. In the philosophical study of the problem, the hypo- 
thetical distinction between teaching and indoctrination set 
forth in the study is examined to see whether or not it is 
tenable. If it is not, the sociological approach, which is 
planned on the basis of the hypothetical distinction, is 
meaningless. If, for example, all knowledge is subjective, 
the content of teaching can never be objectively valid; 
hence indoctrination is inevitable. 

In order to tackle this problem, two contrasting theories 
of knowledge are examined in Chapters III] andIV. The 
relativist position is represented by Karl Mannheim’s 
sociological theory of knowledge’ and by some pragma- 
tists. On the other hand, the possible objectivity of knowl- 
edge is viewed in relationship to Max Weber’s methodology 
of the social sciences,** Charles Morris’ theory of 
signs,'* and Felix Kaufmann’s methodology of the social 
sciences.“ 

According to Mannheim, all thought is “perspectivistic,” 
i.e., all knowledge is determined by the social and cultural 
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setting in which it arises.” Some pragmatists have like- 
wise claimed that all knowledge, and truth itself, is rela- 
tive to the experience in which it emerges and, further, 
that it plays the role of an instrument for the solution of 
practical problems. Although such scholars as Weber, 
Morris, and Kaufmann recognize the merits of Mannheim 
and the pragmatists in their sociological and psychological 
discovery of the “genesis of knowledge,” they also point 
out that the genesis of knowledge and the validity of knowl- 
edge are two separate problems. Science is related to 
social and cultural settings in so far as its formulation of 
problems and choice of materials are concerned, but the 
validity of the content of science is independent of extra- 
theoretical factors. The sociological approach discovers 
the social and cultural genesis of knowledge, but the validity 
of knowledge is established onlyin terms of canons, or 
rules, of scientific procedure. 

While the extreme relativist position endangers the 
validity of our hypothetical distinction between the content 
of teaching and that of indoctrination, the soundness of this 
distinction is assured by the latter view. The criterion of 
scientific procedure allows us to distinguish scientifically 
warranted knowledge from scientifically unwarranted 
knowledge. Teaching is concerned with the former; in- 
doctrination, with the latter. 

2. The distinction between the genesis and the validity 
of knowledge also makes clear the limitation of our socio- 
logical study of the relationship between types of instruc- 
tion and types of social structure. Since the validity of 
scientific knowledge is determined only in terms of canons 
of scientific procedure, a certain cultural ethos or a par- 
ticular role structure does not, and cannot, validate scienti- 
fic knowledge. To put it more concretely, a specific con- 
tent of science cannot be validated simply because it is 
produced in the university, which is supposed to be the 
most suitable social setting for the development of science. 
It is validated in terms of canons of scientific procedure 
independently of its having been produced in the university. 
Thus, the sociological study of knowledge merely tells us 
whether or not there is any probable, not necessary, re- 
lationship between the development of science and the 
cultural structure in which it takes place.*® 

Consequently, whether the content of instruction is 
objectively valid or not is a question which itself must be 
determined in terms of canons of scientific procedure. 
Whether a particular content of instruction is that of teach- 
ing or indoctrination is not to be determined, therefore, 
in terms of the social setting in which it takes place, but 
in terms of canons of scientific procedure. 

3. The methodology of the social sciences also helps 
us to understand the ways in which subjective knowledge is 
to be treated in the classroom. This is the problem of 
whether all instruction in unwarranted knowledge is indoctri- 
nation, without regardtothe method by whichitis presented. 
With regard to the method, we have stated previously that 
non-rational means are characteristic of indoctrination. 
Then what does “non-rational” mean? The best answer to 
this question seems to have been given by Max Weber in 
his analysis of the scientific criticism of ethical values. 
Weber holds that science, although it can never tell us in 
what ethical values we should believe, can analyze the 
means by whichends may or may not be attained and the 
consequences in whichthe achievement of ends terminates.*’ 





The teaching of scientific, objective knowledge conse- 
quently helps children to judge whether certain subjective 
values may be realized under certain circumstances. Such 
presentation may be called “rational.” On the other hand, 
whatever method is used by the teacher for the purpose of 
making the children believe in certain unwarranted knowl- 
edge is “non-rational”--be it physical punishment, display 
of affection, or display of anger. 














CONCLUSIONS 


After indoctrination has been thus defined as a special 
kind of instruction--instruction of subjective, unwarranted 
knowledge through the use of non-rational means--the 
meaning of the study in respect to the contemporary con- 
troversy on indoctrination is briefly discussed in the con- 
cluding chapter. 

According to the authors of The Educational Frontier, 
in order to eliminate indoctrination from school education 
teachers have to take their stand upon two bases: reliance 
on intelligence and reliance on the democratic tradition.”* 
This view is tenable from our standpoint. Reliance on 
intelligence is indispensable in teaching which utilizes 
rational means in dealing with objective knowledge. It is 
also necessary to maintain a democratic social order 
within and outside the school, since it is the very structure 
which, as emphasized by Merton, facilitates the ‘pursuit of 
science, hence the practice of teaching.” 

Although the view expressed in The Educational Frontier 








is thus tenable as a statement of the nature of teaching and 
indoctrination, we cannot accept its insistence on the elim- 
ination of all indoctrination from school education. We 
have made clear in our sociology study the reasons why it 
is simply impossible for the teacher to deal with all prob- 
lems of life in a scientific manner. 

The view held by George Counts, i.e., that all teaching 
is indoctrination, is based upon his understanding of the 
social structure of school education. For him, the teacher 
must indoctrinate in the name of labor and socialism.”° 
This theory undoubtedly is deeply significant in the practice 
of school education, but it fails to distinguish the content 
of indoctrination from that of teaching. Furthermore, in 
the actual practice of instruction, the teachers, although 
they are put in situations in which indoctrination is almost 
unavoidable, are still able, at least to a degree, to teach 
Objective knowledge about society and nature. If all teach- 
ing is indoctrination, teaching can hardly be considered a 
profession. 

Thus in concrete situations, the teacher, as half profes- 
sional and half layman, stands always on a delicate balance 
between teaching and indoctrination. 

These appraisals of the two contemporary views about 
indoctrination should not be taken to mean that the impor- 
tance of teaching in underrated. Although the meaning of 
Brameld’s concept of teaching as “defensible partiality” 
is not clearly explained by him, it does not seem to be too 
far from what is meant, in this study, by a rational treat- 
ment of subjective knowledge.” It is extremely important 
for the teacher, who is standing on a delicate balance be- 
tween teaching and indoctrination, to understand clearly 
the canons of scientific procedure and to criticize the 
content and method of his own instruction. 
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A MANUAL FOR THE SCIENCE TEACHER IN SENIOR 
HIGH SCHOOLS OF CADDO PARISH, LOUISIANA 


(Publication No. 20,005) 


Emma Leslie Stringfellow, Ed.D. 
New York University, 1956 


The problem of this document was to write a manual 
that would serve as a guide to science teachers in the high 
schools of Caddo Parish, in formulating a functional cur- 
riculum to meet the needs of pupils by the use of community 
materials in problem-solving. To this end, there was an 
investigation of the needs, pertinent to science, of the youth 
of the parish; a partial survey of the materials of the 
community which might be useful in science classes was 
made; and a philosophy of a functional curriculum was 
formulated. 

The number of scientists produced by colleges has been 
insufficient to meet the demands of industry and research. 
This fact has focused public attention on college and high 
school science courses. High school teachers, feeling this 
critical scrutiny, want to make their courses more inviting 
to all pupils and adequate for pupils who may take more 
science in college and for those who need the truths and 
ways of science for more satisfactory solutions of prob- 
lems of everyday living. 


Method of Procedure | 

The method used was a combination of the normative 
survey and internal criticism of the historical method. 

The needs of pupils were found by means of two studies: 
the analysis of forty anecdotes of behavior of high school 
pupils; and the statistical and analytical study of the re- — 
sponses of 822 ninth-grade pupils and their parents to two 
forms of a questionnaire. These studies were made in the 
schools of Caddo Parish, Louisiana. 

The survey of community materials was made in con- 
jection with science pupils by compiling and editing notes 
on field trips, interviews with resource persons, and re- 
search from literature written about local materials by 
authoritative agencies. 

The philosophy was derived from teaching experience, 
graduate courses in education, and in-service education of 
the investigator as she taught and served as supervisor in 
the schools of the parish. 








The Findings 
The needs of pupils fell into four groups: science back- 
ground, emotions, preferred techniques of learning, and 


interests. Many pupils had backgrounds of fallacies and 
superstitions, had learned theory but could not make prac- 
tical applications, reported few experiments and field 
trips in elementary science, showed inadequate knowledge 
of the community resources, and showed poor work or study 
habits. The behavior records showed needs for belonging, 
sharing, self-respect, achievement, self-realization, and 
economic security. These basic needs were reiterated in 
the preferred ways of learning; working in small groups, 
teacher-pupil planning, solving personal problems, per- 
forming experiments, and taking field trips. They showed 
high interest in health, sex, community resources, progress 
of the world in discoveries and inventions, and vocations. 
The community materials included industrial plants, 
public institutions, mineral resources, native trees and 
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shrubs, agricultural activities, birds, harmful animals and 
plants, and other similar materials. 

The philosophy derived was: that teachers, knowing the 
needs of pupils, could formulate a functional curriculum 
using community materials as vehicles to teach selected 
generalizations, skills, and attitudes of science. 


Conclusion and Recommendations 

This manual suggests one of the many ways to give 
pupils concrete learning experiences. It contains enough 
community materials to give teachers security in the use 
of such materials and suggests ways of collecting more 
materials. A curriculum based on the suggestions of this 
manual could provide experiences for a wide range of abili- 
ties in pupils. 

Teachers who are desirous of assessing the needs of 
their pupils would find the method of analysis of anecdotal 
records to be rewarding. Those who wish to make commu- 
nity surveys for science or social studies classes would 
find helpful suggestions for such projects in the manual. 

435 pages. $5.55. Mic 58-4890 








FACTORS WITHIN THE SCHOOL SYSTEMS OF 
OKLAHOMA WHICH CAUSE TEACHERS TO 
LEAVE THE PROFESSION 


(L. C. Card No. Mic 58-1497) 


Russell L. Walker, Ed.D. 
University of Arkansas, 1958 


Major Professor: R. K. Bent 


The purpose of the study was to determine the extent 
and characteristics of teacher loss from secondary schools 
of Oklahoma and factors therein which caused teachers to 
leave the profession. The study was limited to classroom 
teachers and administrators in state supported schools. 

Records of the Oklahoma Teachers’ Retirement System 
and the State Department of Education showed that 1,834 
teachers withdrew from the Retirement System during 1954- 
1955. Seven hundred sixteen were elementary teachers, 

687 were secondary teachers, and 426 were employed in 
some other capacity. Only forty-three of the secondary 
teachers were actively engaged in teaching during the year, 
twenty-one of them died, and two retired. 

Ninety-four per cent of the secondary teachers employed 
in the State were white, and 92.5 per cent of the withdraw- 
als were by white teachers. Slightly more than half of the 
withdrawals were men, and 78.8 per cent were married. 
Single teachers made up 17.4 per cent of the withdrawals. 
The remainder were divorced, widows, or widowers. The 
largest percentage of withdrawals, 29.1 per cent, were aged 
twenty-five to twenty-nine, and 60.0 per cent of these were 
men. Teachers with one year of experience were most 
numerous, constituting 14.7 per cent of the withdrawals. 
The majority of withdrawn teachers had bachelor’s degrees. 
Teachers in grades nine to twelve ranked highest in number 
of teachers lost from the various grade levels (26.8%). 

The field of business education was the heaviest loser 
of teachers, losing sixty-four, or 9.8 per cent, of all with- 
drawn teachers. 





The reason for withdrawal given by most teachers was 
“leaving State.” : 

The Northwestern District of the State lost the greatest 
percentage of teachers. 

Questionnaires to two hundred former teachers selected 
at random resulted in a usable response from 131 (65.5% 
response). The questions were designed to reveal opinions 
of former teachers regarding factors within schools which 
influence teachers in their decisions to cease teaching. 

More than one-third of the respondents are still teach- 
ing, about one-fourth are full-time housekeepers, and 
almost one-fifth are engaged in business or commercial 
work. 

Almost one-third of the respondents did not feel that 
they were a permanent part of the community in which the 
taught. : 

Less than half replied that teacher retirement was 
satisfactory. 

Salary considerations was the most disliked factor in 
teaching. Next in importance were excessive loads, lack 
of security, excessive demands on time, inadequate furni- 
ture and equipment, and large classes. 

Salary considerations, more security in another type of 
work, better teaching conditions in another state, and better 
working conditions in another state were the reasons given 
by most respondents for their leaving the profession. 

Sixteen high schools in ten counties, selected at random, 
were visited. Administrators and teachers were inter- 
viewed, and observations were noted. 

Schools which had lost not more than one teacher from 
the profession, and not more than 5 per cent of their teach- 
ers, were classed as schools with good holding power. The 
mean number of teachers employed by schools visited was 
twenty and nine-tenths, and the mean number lost was one 
and four-tenths, or 6.9 per cent. 

The schools’ environment, working conditions, repairs 
and modernization, and the communities were less satis- 
factory in schools with poor holding power than in schools 
with good holding power. Instructional materials and 
equipment were inadequate in all schools visited. 

Conclusions: Teachers’ salaries should be raised, 
more security of employment should be granted teachers, 
teacher loads should be reduced, more and better physical 
facilities should be provided for schools, and administra- 
tors and the public should be more understanding and 
considerate of teachers. 204 pages. $2.65. 
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THE PROBLEMS, WORRIES, FEARS AND ANXIETIES 
OF PHYSICALLY-HANDICAPPED JUNIOR- AND 
SENIOR-HIGH SCHOOL ADOLESCENTS 


(Publication No. 22,116) 


Margaret Rose Brayton, Ed.D. 
Boston University School of Education, 1957 


The Problem: This study attempted to answer, in part, the 
question, “What goes on in the inner life of 
the handicapped?” by determining the 
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problems, worries, fears, and anxieties of 
physically-handicapped junior- andsenior- 
high school adolescents, with implications for 
treatment and guidance by medical personnel, 
parents, teachers, and all those who make up 
the environment for these young people. 
The Scope: Eight hundred and five pupils in 21 schools in 
12 states took part in the free-writing of prob- 
lems; and 902 pupils in 44 schools in 22 states 
responded to items in the check list of Youth 
Problems. These pupils had physical handi- 
caps, mainly orthopedic, so severe that they 
were not able to attend regular public schools. 





Procedures: Cooperation by school personnel and pupils 





was gained by visits and letters; and a free- 
writing of problems secured. These problems 
were translated and telescoped, and from them 
a check list was built. Items essentially the 
same as those in the Billett-Starr Youth Prob- 
lems Inventories were given identical wordings 
to make certain comparisons possible. Upon 
return of the completed check lists, items 
were transferred to IL.B.M. answer sheets 
which were run off by machine to secure fre- 
quencies. 

Three groups of disabilities were studied 
separately: (1) boys and girls with poliomye- 
litis; (2) boys and girls with cerebral palsy; 
and (3) boys and girls with all other disabili- 
ties combined. Percentage frequencies of 
mention of boys and girls were compared, and 
these were compared with the percentage fre- 
quency of mention of the total population 
studied. Statistically significant differences 
in percentages. between boys and girls were 
indicated at the 5 per cent and the 1 per cent 
levels of confidence. 

By means of random samples, the problems 
of boys and girls who had had a disability for 
more than 10 years were compared with prob- 
lems of boys and girls whose disability was 

of less than 2 years’ duration. 

A similar study was done comparing problems 
of boys and girls of above average intelligence 
with those of below average intelligence. 








The 394 problems in the check list were 
arranged in the 11 areas of the Billett-Starr 
Youth Problems Inventories, and each area 
was treated in a separate chapter. Results 

of the study showed that girls are more aware 
of problems than are the boys. Many prob- 
lems were linked closely with the disability; 
many having to do with the emotional aspects 
of the handicap and the lack of understanding 
on the part of those who make up the environ- 
ment. 

The length of time which the adolescent has 
had the disability, and the intelligence of the 
individual, influence the number and type of 
problems which he has. 

Items showing highest percentage of frequency 
of mention for the entire population include: 


Results: 














“I want to become acceptable to others.” 
“I want to help other persons who are crip- 
pled.” 
“Some persons think I can’t do many things 
which I can do.” 
* “I'd like to be more helpful to my parents.” 
* “T want to earn money.” 
* “I’m worried about my marks (grades).” 


Conclusions: Parents, medical personnel, school personnel, 
and others who come in contact with the physi- 
cally-handicapped adolescent, should become 
aware of the problems and anxieties which 
are of concern to him. A youth problems 
inventory such as was developed in this study 
will search out those worries which the ado- 
lescent finds difficult to talk about. With the 
results of such an inventory in mind, effective 
guidance may take place, either in an individ- 
ual counseling situation, or in a core course 
with group guidance in the schools. 

331 pages. $4.25. Mic 58-4891 





*Also among the most frequently reported items in 
studied underlying the Billett-Starr Inventories. 





THE LEGAL AUTHORITY PERTAINING TO THE 
ACQUISITION AND ADMINISTRATION OF 
SCHOOL PROPERTY IN NEW JERSEY 


(Publication No. 22,568) 


Howard L. Haas, Ed.D. 
Rutgers University, 1957 


- Those individuals who are responsible for the acquisi- 
tion and administration of school property must, of neces- 
sity, become familiar with the laws governing their actions. 
It was the purpose of this study to set forth and to indicate 
the interrelationships of the statutory law of New Jersey 
and the judicial decisions of New Jersey and other states 
as they pertain to school property in New Jersey. 

Control of public instruction and of the State Department 
of Education is vested in the State Board of Education. The 
Commissioner of Education is appointed by the Governor 
and is responsible to the State Board. The basicunits which 
govern local school affiars are the boards of education. 

Title to school property, real and personal, vests in 
the local school boards. Any school district may acquire 
by condemnation property needed for a school purpose. 
They may also purchase, hold, and sell property. All 
building contracts shall be awarded to the lowest respon- 
sible bidder. Bids must conform to the specifications 
furnished. The plans and specifications for the erection of 
school buildings must be submitted to and approved by the 
State Board of Education. Sale of school property, no 
longer suited for the purpose for which it was required, 
may be made to the United States or state or the public. 
The purchaser obtains fee simply absolute title. 

School districts are permitted, under certain conditions, 
to secure funds through bond issues. Such bond issues are 
rigidly regulated by state law and by court interpretation 
of these laws. Restrictions on the issuance of bonds vary 
depending upon whether they are elementary, high school, 
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or regional school districts. Taxation and the raising of 
school moneys are subject to the provisions of Chapter 
Six or Chapter Seven school districts. The power of the 
State to tax is unlimited except as to the restrictions 
imposed by the Federal and State Constitutions. 

School districts in New Jersey are not liable for injuries 
sustained as a result of the negligence of their employees 
as long as the school districts are performing a govern- 
mental function. Instead, the mechanism of a suit against 
the individual is required. However, the individual is 
protected by the “save harmless” statute which protects 
him from financial loss. 

The local board may adopt reasonable regulations to 
permit the use of school property for other than school 
uses. It is not, however, liable for injuries sustained by 
a person using such facilities. 

The local board may make rules and contracts for the 
transportation of children to and from school. Transpor- 
tation bids, school bus equipment, bus drivers’ require- 
ments are all controlled by statutes and court interpreta- 
tion of the statutes. 

The Audio-visual Education Aid Act was passed in 1950. 
It enables local boards of two or more districts to establish 
county visual-aids centers. The statutes also provide for 
the establishment of a Division of the State Library, Ar- 
chives and History, and a Division of the State Museum. 
Local boards may also install equipment and supplies to 
operate cafeterias. 

The statutues of New Jersey are being constantly re- 
vised in the attempt to meet changing conditions as they 
pertain to school property, and the courts are clarifying 
and interpreting these statutes. 

198 pages. $2.60. Mic 58-4892 


A STUDY IN PREDICTING ACADEMIC SUCCESS 
(L. C. Card No. Mic 58-1534) 


Charles A. Hoffman, Ed.D. 
University of Florida, 1958 


The pressures upon the University of Florida caused by 
rapid increases in population, as well as factors which 
have been evidenced in a high mortality of students in the 
University College, brought into sharp focus after World 
War II the necessity for a critical examination of the pro- 
cedures used to determine eligibility. 

Principal among the selective devices used to screen 
candidates of low promise from the rapidly increasing 
numbers of would-be University of Florida students have 
been the state-wide high school tests. These five tests 
have constituted the official instrument for determination 
of academic potential, the measure which the Board of 
Control designated to define academic eligibility. 

This study sought to determine whether these five 
standardized tests did, in fact, serve well as an instrument 
for measuring potential, and, if not, whether other meas- 
ures might not be available which would be better suited 
to the purpose. 

A random sample of 200 boys and 140 girls was selected 
from the freshmen who entered the University in the fall of 
1951. The placement test scores for these students were 
obtained and analyzed, and the results tested statistically 





for significance, to see if a genuine correlation existed 
between the score distribution and the honor-point averages 
achieved by these students. In addition to the placement 
examination scores, distributions of twelve other measures 
were similarly analyzed. These latter included situational 
variables such as age, academic level in high school, and 
standardized tests of various kinds for which data existed 
in all of the cases selected. 

The matrix of r values between all of these variables, 
as well as achieved honor-point averages, was prepared, 
and to it was added the set of correlation coefficients which 
obtained between the independent measures and tendency to 
reach degree status. All of these values were analyzed and 
evaluated. The final product of evaluation ranked the re- 
spective predictive potentials of the independent measures, 
and, beyond this, tested and discussed optimum combina- 
tions of predictors. To this end the techniques of multiple 
regression and the analysis of variance were utilized. 
After final evaluation, a combination which possessed high 
predictive potential, as well as administrative feasibility, 
was identified, and a graphic device developed to aid ad- 
ministrative personnel of the University in anes of 
academic success for any matriculant. 

One of the results of the study was that evidence was 
found in the data collected to support the use of these five 
tests as predictors, at least to a degree. It was determined 
also that several other single measures were at least as 
usable as predictors, if not more so. The final conclusion 
in this regard was that one of the secondary measures in 
particular, the college level social sciences examination 
published by Educational Testing Service, was at least as 
good a predictor of academic success as the battery of five 
placement tests, although it could not be used as an aptitude 
evaluation device. This latter point demanded considera- 
tion since the University has traditionally used placement 
examination scores to aid in the counseling procedure, 
and wishes to retain this capacity for estimating career 
aptitudes. 

A technique was also developed for correcting pre- 
dicted honor-point averages obtained from the device 
mentioned above. This considered the probable signifi- 
cance of high school rank with respect to ultimate perform- 
ance. 

The findings of this study led to a technique for pre- 
dicting academic success which could be used with con- 
siderable confidence without sacrificing any of the qualities 
found in the placement examinations. Beyond this, several 
suggestions were developed which would define the form of 
future revisions of the predictive instrument in terms of 
standard measures and environmental statistics. 

175 pages. $2.30. 


PUPIL MOBILITY IN THE PUBLIC 
SCHOOLS OF UNION, NEW JERSEY 


(Publication No. 22,570) 


Eva Cecilia Kernan, Ed.D. 
Rutgers University, 1957 


The Problem. It was the purpose of the study to deter- 
mine and examine the implications of pupil mobility for 
the organization and administration of a guidance-personnel 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 


1697 





program currently in operation in the public school system 
of Union, New Jersey. 

Methods of Procedure. Since pupil mobility was con- 
sidered a factor in increased school enrollment, a pilot 
study was conducted to determine the extent of pupil mobil- 
ity in the public schools of Union for the year 1955-1956. 
There were 765 pupils, approximately ten per cent of the 
total school population, who were involved in school mobil- 
ity. Twice as many pupils transferred into as transferred 
out of the schools. 

The study was limited to a specific mobile group of 103 
pupils in the tenth grade who transferred to Union High 
School during the period September 1954 through May 1956, 
and was concerned only with mobility of pupils who trans- 
ferred into the school system. 

Pertinent factors such as age, birthplace, sex, scholastic 
aptitude, high school course selection, reading achievement, 
school marks, attendance, extra-curricular activities, and 
socio-economic status were identified and used to describe 
and analyze the mobile group. 

The data were obtained from school and cumulative 
records, guidance and psychological reports, autobiogra- 
phies, and interviews. 

Summary of Findings. Greatest mobility was found on 
an intrastate basis with the largest numbers coming to 
Union from densely populated industrial cities. Mobility 
from large cities as reported by parents and children was 
motivated by a desire for a home in the suburbs. 

Pupil mobility from Catholic Schools, according to 
reasons given by the pupils, was motivated by the desire 
for more freedom and less rigid discipline, and by lack of 
sufficient Catholic High Schools. 

General scholastic ability of the pupils, on the whole, 
was slightly better than average, and at the time of transfer 
fifty per cent were enrolled in the college preparatory 
course. Attendance was average, and more than fifty per 
cent participated in school sponsored activities. 

The majority of parents were engaged in occupations 
classified as operatives and craftsmen. Both parents were 
employed in one third of the families. The nationality 
pattern had changed from predominately German to include 
parents of Italian, Polish, Slavic, Hungarian, and Russian 
descent. 

Implications. Large increases in school population and 
extensive pupil mobility would suggest certain implications 
for the organization and administration of a guidance- 
personnel program in Union. 

1. Expansion of the orientation program and improve- 
ment of techniques and procedures for the integration of 
new pupils. 

2. Greater emphasis upon communication, coordination, 
and cooperation with school personnel. 

3. Reorganization of counselors activities allowing 
more time for orientation. 

4. Expansion of individual counseling services. 

0. Application of professional counseling techniques. 

6. Organization of a follow-up program for new pupils. 

7. Scheduling evening appointments so that counselors 
could meet with parents who work during the day. 

8. Pupil participation in athletics, sports, clubs, co- 
curricular and extra-curricular school activities facilitates 
the integrative process. 

9. Utilization of local industries as an opportunity for 
counselors to expand services in vocational guidance and 
job placement. 




















10. Academic standards will not necessarily be lowered 
because of increased mobility from large industrial cities. 

11. Continuous evaluation of the guidance-personnel 
program. 

12. A junior high school program geared to the needs of 
adolescents might facilitate the orientation and integration 
of parochial school pupils. 

Mobility of pupil population has implications for the 
following: 

Boards of education. Planning for expansion, preparing 
budgets, ordering equipment and supplies, and employing 
additional school personnel. 

Colleges. Expansion of admissions and guidance serv- 
ices and additional guidance course offerings for adminis- 
trators, teachers, and counselors. 

188 pages. $2.45. Mic 58-4893 


IMPROVING THE PUBLIC SCHOOL MENTAL 
HEALTH PROGRAMS OF UNION COUNTY 


(Publication No. 22,573) 


G. John Lopresti Jr., Ed.D. 
Rutgers University, 1957 


The tremendous incidence of mental illness and its 
effects upon the happiness, security, and economy of mil- 
lions of people, have made the promotion of méntal health 
a crucial problem for those responsible for the welfare of 
children. 

Research has indicated that more than half of those who 
are mentally ill could have been cured or serious malad- 
justment prevented if the principles of mental hygiene had 
been applied early in their home and school lives. 

As our modern way of life demands closer human rela- 
tionships, educators have a serious responsibility to help 
children achieve emotional stability and to teach them how 
to live with others. 

It was the purpose of this study to provide educators in 
the Union County Schools with suggestions which might be 
used to evaluate and improve mental health programs of 
their respective schools. 

This study began with an examination of the literature 
and research to determine characteristics deemed essen- 
tial to a school program which would seek to improve and 
maintain the mental health of “normal” boys and girls. 

Ten “Characteristics of a Good School Mental Health 
Program” were developed and submitted to a jury of fifty- 
six persons from many disciplines for their evaluation and 
suggestions. These characteristics were refined and used 
as a guide for interviewing superintendents and other school 
personnel, to determine the steps which they had taken or 
planned to take for the development of a mental health pro- 
gram (exhibiting the characteristics selected.) 

The resources available and used for the promotion of 
mental health were identified by examining the publications 
of mental health agencies, questioning their personnel, and 
by checking the facilities and services used by school 
personnel. 

The awareness and training of school personnel regard- 
ing certain mental health practices were checked partly 
through interviews and partly by means of a check list 
submitted to personnel in three different districts. 
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The results suggested that those school districts which 
had trained mental health personnel available; which 
trained teachers to understand and use mental health prac- 
tices; and which had a planned mental health program 
made better and more widespread use of mental health 
principles, practices, and resources. 

There was unanimous agreement by all superintendents 
and mental health personnel in the Union County schools 
with the “characteristics” developed from the literature. 
However, it was not found nor expected that any one school 
district was attaining perfection in all of the characteristics 
of a good school mental health program. 

Almost every district was doing outstanding work in 
some phase of mental health. Many individual schools and 
teachers were doing superior work. However, many out- 
standing practices were limited to only a few districts, 
and, often, the mental health program was left to the inter- 
est and initiative of the individual teacher or principal. 

It was recommended that all districts could improve 
their mental health programs by making a study of the 
better practices evidenced in all of the county schools and 
by planning their own programs accordingly. 

The future development and improvement in the mental 
health programs of the Union County schools will depend 
largely upon the extent of the consideration given to: 

(1) long range planning and administration of mental health 
programs; (2) the development of planned procedures for 
the selection and in-service education of teachers; (3) con- 
tinued search for techniques and procedures which can 
prevent emotional disturbances; (4) the development of 
curriculum experiences and subject matter based upon the 
principles of child growth and development; and (5) the 
development of more and improved services and resources 
which foster mental health of children and their families. 


295 pages. $3.80. Mic 58-4894 


A PLAN FOR THE SCHOOL CENSUS AND ITS USE 
DESIGNED TO MEET THE NEEDS 
OF ILLINOIS SCHOOL DISTRICTS 


(L. C. Card No. Mic 58-1721) 


William Robert McConnell, Ed.D. 
University of Tlinois, 1958 


The school census has a long history as a device of 
school administration. For more than one hundred years 
it has been used as a basis for apportionment of state 
school funds. For fifty years it has been used in enforcing 
compulsory attendance. Other uses have included identifi- 
cation of handicapped children, verification of birthdates, 
statistical and child accounting studies, enforcement of 
child labor laws and administration of work permits, and 
planning for future needs. The census received intensive 
study during the 1920’s and the principles and procedures 
developed at that time have been accepted uncritically by 
most writers down to the present day. 

In recent years a variation of the census, designed to 
secure information for a specific school planning project, 
has been widely used by school survey workers. This 
special census is primarily concerned with information 
needed for use of techniques developed in the last twenty 
years for projecting enrollments. Procedures for securing 





and compiling this information on a regular periodic or 
continuous basis have not been spelled out. One recent 
study found that school administrators considered the 
projection of enrollments to be the most important use of 
the school census, yet the literature on the school census, 
as such, reveals no attempt to adapt the census to use for 
present-day enrollment projection methods. 

The purposes of this study are to re-examine the tradi- 
tional uses of the census in the light of present-day con- 
ditions in Illinois districts, to determine in detail the 
information needed for school planning which the census 
might provide, to select the methods and procedures best 
suited to the uses identified as appropriate and to the 
particular characteristics of Illinois school districts, and 
to spell out a complete plan for the school census designed 
to meet the present-day needs of Illinois districts. 

The method of study includes a review of the literature 
on school census and the related fields of pupil accounting, 
compulsory attendance, and school plant planning; an 
examination of the current situation in Illinois and the uses 
for the census which are appropriate in this situation; an 
analysis and evaluation of the methods and procedures 
advanced in the literature; and the spelling-out of the 
detailed plan. 

The plan developed is believed to be unique in several 
respects. Taken in the context of the traditional census, 
the unique features are the permanent census organization 
of PTA members or other laymen responsible not only for 
taking the census but also for processing and tabulating 
the information and providing supervision for the work; 
the use of the census to provide systematic data on type of 
household, dwelling supply, and migration in order to study 
the factors underlying changes in child population; and the 
use of the census to compile a history of the educational 
and vocational status each year of each post-school individ- 
ual up to age twenty-six. Taken in the context of the spe- 
cial census, the unique features of this plan are the provi- 
sion for collecting and compiling comparable data on an 
annual basis and measuring the changes revealed, and the 
expansion of the purpose of the census to include such 
uses of the traditional census as are appropriate today. 

It is believed that this study provides the analysis of 
the problem and the basic framework which, when adapted 
to the local situation, will permit the individual Illinois 
district to establish a census plan to meet its present-day 
needs for planning information and for other census pur- 
poses. Further study should be aimed at testing the plan 
in individual school districts after appropriate adaptation. 

184 pages. $2.40. 


A STUDY OF PUBLIC SCHOOL 
PROPERTY INSURANCE IN ARKANSAS 


(L. C. Card No. Mic 58-1493) 
Hugh Louis Mills, Ed.D. 
University of Arkansas, 1958 


Major Professor: R.M. Roelfs 

This study sought to identify certain administrative 
practices which are used by public school administrators 
and school boards in Arkansas local school districts with 
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respect to the operation of property insurance programs. 
Background material pertinent to the development of a 
school insurance program was presented together with a 
proposed guide by which Arkansas school districts may 
improve the effectiveness of their property insurance pro- 
grams. 

Sources of data included a review of related literature, 
personal interviews with school officials, correspondence 
with insurance officials in various states, a questionnaire 
sent to each public school district in Arkansas, and the 
following agencies: (a) Arkansas Department of Education; 
(b) Arkansas Inspection and Rating Bureau; (c) Arkansas 
Department of Insurance; and (d) United States Office of 
Education. 

A section of the study was devoted to an examination of 
the principle of self-insurance and the experiences of five 
states which have initiated such a plan. 

Findings. Among the more important findings of the 
study were the following: 





1. There are no statutory provisions in Arkansas which 
require school districts to insure property against loss 
by fire. 


. A local board of education in Arkansas may legally 
purchase insurance from a mutual or stock insurance 
company if such company is authorized to do business 
in the state. 


. There appears to be no standard practice regarding the 
procedures used by local school boards to distribute 
their insurance business among the local agents. 


. The five-year policy period is used most commonly, 
but boards of education do not as a rule set up a plan 
whereby insurance policies expire at regular intervals. 


. An obvious weakness in the Arkansas public school 
property insurance program is the failure of most local 
school districts to make proper use of appraisals and 
inventories to establish insurable values. 


. Many school officials are not using the coinsurance 
clause in conjunction with fire insurance contracts. 


. Another obvious weakness in the administration of the 
public school property insurance programs of Arkansas 
is the apparent lack, on the part of most districts, of 
a planned system oi insurance record-keeping. 


Conclusions. 

. The Arkansas State Department of Education does not 
have a staff of sufficient number to provide adequate 
consultative service in relation to the public school 
property insurance program. 





. The state programs of insurance which are currently in 
operation in five states have proved to be successful. 


. Premium rates on public school buildings in Arkansas 
are excessive. The loss ratio is much lower on public 
school buildings than on other types of construction. 


. Practices involved in the administration of the local 
school property insurance program vary greatly and no 
attempt has been made to standardize approved proce- 
dures regarding effective insurance management. 


9. Arkansas local school districts do not carry insurance 
coverage which is commensurate with the true value of 
school property. 





6. No adequate legal basis applicable to the insurance of 
public school property has been established in Arkansas. 


Recommendations. The Arkansas Department of Edu- 
cation should take the lead in upgrading the quality of the 
insurance programs in the local districts. A detailed 
annual insurance report should be required, accurate 
property insurance records should be kept, and consultative 
service should be provided. 

Local school districts should become better informed 
regarding the basic principles of insurance and should 
adopt a plan designed to evaluate and strengthen the in- 
surance program. 

The Arkansas Legislature should clarify and strengthen 
existing school property insurance legislation. An investi- 
gation should be made to determine the feasibility of a 
state program of self-insurance in this state. Fire insur- 
ance rates on public school property should be analyzed 
and, if the findings so indicate, steps should be taken to 
bring about a reduction in rates. 232 pages. $3.00. 





A COMPARISON OF THE PURPOSES AND 
FUNCTIONS OF PRIVATE COLLEGES WITH 
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COLLEGE, DODGE CITY, KANSAS 


(L. C. Card No. Mic 58-1498) 


Gabriel Naccarato, Ed.D. 
University of Arkansas, 1958 


Major Professor: Roy B. Allen 


The study was a critical and evaluative analysis of the 
purposes and functions of St. Mary of the Plains College 
in comparison with the purposes and functions of higher 
education as enunciated by the Catholic Church, and the 
selected interested groups of St. Mary of the Plains Col- 
lege, Dodge City, Kansas. A comparative analysis of St. 
Mary of the Plains College was made with the Kansas 
Standards for Accrediting Institutions, published by the 
Department of Public Instruction, Topeka, Kansas. 

Findings. A close examination of the purposes and 
functions of St. Mary of the Plains College as disclosed in 
the study showed them to be closely related to the ones set 
forth by the Catholic Church. 

The faculty of St. Mary of the Plains College tended to 
rate the College, not satisfactory, more times than, satis- 
factory, in the following: (1) To assist the student in 
acquiring ideals, habits, and attitudes that result in an 
efficient professional worker. (2) To stimulate intellectual 
initiative and independent research. (3) To cultivate a 
sense of fair sportsmanship, fair play, wholesome compe- 
tition, and leadership. (4) To fit the students for leisure 
as well as labor. 

The students of St. Mary of the Plains College tended 
to rate the College, not satisfactory, more times than, 
satisfactory, in the following: (1) To prepare for and to 
encourage participation in civic responsibilities. (2) To 
cultivate a sense of fair sportsmanship, fair play, whole- 
some competition, and leadership. (3) To fit the students 
for leisure as well as labor. 
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The statistical analysis of variance test, on the five per 
cent level of confidence, applied to all responses concerning 
policies and practices of the College, showed that there was 
not significant difference between groups questioned or 
within groups in their opinions. 

The interested groups questioned tended to be dissatis- 
fied with the public relations program, of the College, and 
no conclusive evidence was presented to formulate definite 
conclusions on the curricula offerings of the College, other 
than there seemed to be indications that pre-professional 
courses in business education, agriculture, journalism, 
and veterinary science should be made available to students 
who desire but two years of college work at St. Mary of 
the Plains College. 

The comparative analysis of the College with the Kansas 
Standards intimated that the College did not have a stated 
policy on retirement and disability for lay faculty members, 
and the number of students enrolled in the College appeared 
rather small for most efficient operation, both from a view- 
point of curricula offerings and financial security. 

Recommendations. Some possible suggestions for the 
improvement of the College’s program: (1) A faculty hand- 
book would be helpful. (2) Liberal arts, or general educa- 
tion should be continued to be emphasized with increased 
emphasis upon pre-professional courses in such areas as 
business education, agricultural, journalism, and veteri- 
nary science. (3) Increased personal contact with prospec- 
tive students should be used to get students to attend the 
College. (4) That various media be used to inform the 
College’s public as to its purposes, functions, policies, 
and practices. (5) Continuous study and evaluations of the 
College in all areas should be carried on by the faculty 
and the administration of St. Mary of the Plains College. 

(6) Several plans for disability and retirement benefits, 
for lay faculty members of St. Mary of the Plains College, 
should be studied and a plan should be developed by the 
College. 267 pages. $3.45. 














THE STATUS ATTRIBUTED TO COUNTY 
SUPERINTENDENTS BY LOCAL SCHOOL 
ADMINISTRATORS IN WISCONSIN 


(Publication No. 19,123) 


Nobert James Nelson, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Russell T. Gregg 


The initial purpose of this study was to ascertain the 
professional status accorded to county superintendents by 
local school administrators. Other purposes were to relate 
professional status to the following factors: (1) the work- 
ing relationships with local school administrators, (2) the 
utilization of county educational services by local school 
administrators, (3) the personal and situational factors 
in the local and county situations, and (4) the role concep- 
tions of local and county administrators. 

The 72 county superintendents and 573 of the 770 local 
school administrators in Wisconsin served as respondents. 
Opinions of local and county administrators concerning the 
above factors were elicited with respect to what they 
thought and what they thought the other individual thought. 








The two principal statistics utilized were the chi-square 
test of independence in contingency tables and the non- 
parametric analysis of variance by ranks. 

The professional status accorded county superintendents 
by local school administrators approximated a normal 
distribution and was similar to that which county super- 
intendents accorded themselves; it was not found to be 
contingent upon the types of local districts administered. 

High professional status accorded to county superin- 
tendents by local school administrators was accompanied 
by good working relationships. High status was related to 
the degree to which local school administrators were 
receptive to the educational proposals of county super- 
intendents and sought them out as a major source of help 
in the solution of educational problems. 

The status of county superintendents was related to the 
extent to which the county superintendency was an impor- 
tant source of educational services. Greater utilization of 
services by local school administrators was contingent 
upon a high status accorded to county superintendents. 
High status was also reflected in higher rating of the 
quality of the services. Low utilization of services of the 
county superintendency was more closely related to un- 
favorable attitudes toward the individual county superin- 
tendent than toward the county superintendency per se. 

The professional status accorded by local school ad- 
ministrators to county superintendents was not dependent 
on such personal factors as education, experience, tenure, 
age, or sex possessed by either the county superintendents 
or local school administrators. Neither did situational 
factors such as the size of the superintendents’ staff, the 
number of pupils under the county superintendents’ juris- 
diction, the location of the county in the State, or the salary 
paid county superintendents tend to differentiate between 
county superintendents accorded either a high or low status. 
However, the greater taxable wealth was found in the 
counties where the status ratings were high. Such local 
situational factors as the size of the staff and the type of 
district administered were not factors which differentiated 
between local school administrators who accorded either 
a high or low professional status to county superintendents. 
However, there were a significantly greater number of 
large elementary districts in the counties where the status 
ratings were high. 

Role conceptions of local and county administrators 
were important factors in the professional status accorded 
to county superintendents by local school administrators. 
The role conceptions between local and county adminis- 
trators in counties where the professional status was high 
were compatible, whereas low status accompanied incom- 
patibility of roles. The potential for role conflicts between 
local and county administrators was greater in the 1-12 
common school districts than any other districts. How- 
ever, where high professional status was accorded to 
county superintendents this conflict between administra- 
tors of 1-12 common school districts and county superin- 
tendents was not found to exist. ‘ 

Professional status accorded to county superintendents 
by local school administrators is an important factor in 
successful operation of the county superintendency. Con- 
sequently, a problem of great concern to county superin- 
tendents should be the identification and resolution of role 
conflicts. Harmonious working relationships with local 
school administrators and greater utilization of educational 
services by local schools are related to high professional 
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status being accorded county superintendents. 
404 pages. $5.15. Mic 58-4895 


A STUDY AND ANALYSIS OF THE PROFESSIONAL 
STATUS OF THE INSTRUCTIONAL 
PERSONNEL IN CERTAIN SELECTED PUBLIC 
SECONDARY SCHOOLS OF SOUTHWEST MISSOURI 


(L. C. Card No. Mic 58-1494) 
Max L. Reeds, Ed.D. 
University of Arkansas, 1958 


Roy B. Allen 


Major Professor: 


The problem of this study was to analyze the profes- 
sional status of the secondary school teachers of Southwest 
Missouri in order to determine (1) the professional status 
of the public secondary teachers of Southwest Missouri, 

(2) to determine if there are significant differences be- 
tween accepted standards in the field and the current pro- 
fessional levels of these teachers, (3) to determine the 
relationship between the degree of professionalism attained 
by the teachers studied and their teaching competency as 
adjudged by their superintendents and/or principals, and 

(4) to make specific recommendations designed to raise the 
professional level of the public secondary teachers of South- 
west Missouri. 

Specifically, areas treated were: (1) the level of aca- 
demic and professional training, (2) the extent to which 
membership is held in professional organizations, (3) the 
amount of reading done in professional books and periodi- 
cals, (4) the extent of attendance and participation of teach- 
ers in professional meetings, (5) current attitudes toward 
the necessity for professional growth, and (6) the relation- 
ship between the teachers’ level of professionalism and 
their teaching competency. 

Accepted standards were established after a survey of 
the literature. The teachers included in the study were 
rated according to these standards. 

The data were collected from questionnaires which were 
completed by the teachers included in the study and rating 
scales relative to teaching competency which were com- 
pleted by the administrators. 

The findings of this study show that the level of academic 
training of the teachers of Southwest Missouri compares 
favorably to that of the entire state. Ninety-one per cent 
of the teachers had bachelor’s degrees, leaving only 9 per 
cent who had not completed their undergraduate study. 
Approximately 13 per cent had completed a master’s de- 
gree. The lowest number of semester hours reported by 
any of the teachers included in the study was 102. 

Other findings pertinent to the study are: 

1. Only 62 per cent of the teachers of the study were 
members of the National Education Association. Of this 
number approximately 4 per cent were life members. 

2. Ninety-three per cent belonged to the Missouri State 
Teachers’ Association. Forty-one per cent of the total 
respondents held membership in a county or local teachers’ 
association. 

3. There was little tendency on the part of the teachers 
studied to participate in professional reading. Approxi- 
mately one-third had read no professional books within the 





year. Reading of periodicals corresponded largely to 
official publications of professional organizations to which 
the teachers belonged. 

4. Attendance of professional meetings was negligible. 
About 70 per cent of the group indicated no active partici- 
pation in the meetings attended. 

9. In qualities of teaching competency such as: (1) pupil 
relationships, (2) classroom management, (3) teaching 
techniques, (4) subject-matter background, (5) professional 
growth, and (6) discipline and control, teachers with mas- 
ter’s degrees received the highest ratings by their admin- 
istrators with regard to teaching competency. 

The following recommendations were made: 

1. It is recommended that present emphasis on the 
baccalaureate degree as a minimum for teaching certifica- 
tion be maintained. 

2. It is recommended that administrators make avail- 
able to the teachers a professional library and encourage 
teachers to increase the amount of professional reading 
done. 

3. It is recommended that the schools of Southwest 
Missouri adopt a very positive program of in-service train- 
ing. The workshop is particularly recommended as part 
of the in-service program. 

4. It is recommended that candidates for either the 
bachelor’s or master’s degree, follow a program which 
will permit sufficient study in both the subject matter 
teaching field and professional education courses. 

5. It is recommended that all teachers become mem- 
bers of the National Education Association, their state 
association, and local groups as a means of developing 
professional awareness. 

6. It is recommended that the State Department of 
Education give more attention to the professional status of 
the secondary teachers of the state. 124 pages. $2.00. 


A HANDBOOK FOR THE PARISH ELEMENTARY 
SCHOOLS OF THE ARCHDIOCESE OF NEW YORK: 
A DESCRIPTION OF THE PROCEDURES EMPLOYED 
IN THE PRODUCTION OF AN ADMINISTRATIVE 
MANUAL FOR THE USE OF PASTORS, 
PRINCIPALS AND TEACHERS 


(Publication No. 22,733) 


Raymond Peter Rigney, Ed.D. 
New York University, 1957 


This study delineates the steps that were taken in de- 
veloping an administrative manual for the use of pastors, 
principals, and teachers associated with the parish elemen- 
tary schools of the Archdiocese of New York. 

Working in consultation with an advisory committee 
drawn from various levels within the Archdiocesan school 
system, the researcher employed a variety of procedures 
to determine the nature and contents of the proposed hand- 
book. 

Textbooks in educational administration were reviewed 
in an effort to determine the basic principles that should 
provide the framework for the construction of such aman- 
ual. Handbooks in use in public school systems and in 
Catholic school systems were studied and analysed 
from the viewpoint of their value for the schools in the 
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Archdiocese of New York. The researcher interviewed a 
number of priests, principals, supervisors, teachers and 
parents to discover what items they considered important 
for inclusion in the manual. The thinking of a jury of 
Catholic educators was also explored by the investigator to 
learn what were their views on the scope of such a manual. 
A thorough study of all Bulletins issued by the Superintend- 
ent to the schools during the period September 1947 to 
December 1952 was also undertaken in order to discover 
matters that required frequent attention. 

The results of these several procedural steps were 
discussed with the members of the handbook committee 
and their advice and direction helped the researcher for- 
mulate the various sections of the completed manual. 

This end-product, which has been incorporated into the 
final document, consists of six separate chapters or sec- 
tions divided as follows: 


Chapter I - Organization 

Chapter II - Administration 

Chapter II - Curriculum 

Chapter IV - Special Activities 

Chapter V - Health, Safety and Welfare 
Chapter VI - Supplement 


An appendix and an index have been added to assist those 
who will use the handbook. : 
The issuance of this manual and its introduction into 
the schools will relieve the Superintendent of the obligation 
of repeating routine directives and provide school adminis- 
trators with a convenient procedural guidebook. 
375 pages. $4.80. Mic 58-4896 


THE FUNCTION OF THE PRINCIPAL IN THE 
SIX-YEAR HIGH SCHOOLS OF NEW YORK STATE 


(Publication No. 17,668) 


Rowland Hollingsworth Ross, Ed.D. 
New York University, 1956 


Chairman: Professor Herbert Brunner 


A review of the educational literature revealed that the 
secondary-school principal has been largely neglected in 
educational research. Although there has been since 1925 
a scattering of state-wide studies of the secondary-school 
principal and ten national studies, there has never been a 
study of the high school principal in New York State. The 
expanding role of the secondary-school principal, his 
growth in professional stature, the ever-increasing impor- 
tance of his position, and the changing concepts of leader- 
ship in the secondary schools are all factors which justified 
a study of the functional status of the high school principal 
in New York State. 

The purpose of the study was to reveal how the six-year 
high school principal in New York State might function 
more effectively by determining his present functional 
status and by comparing this functional status with the con- 
cepts of the function of a high school principal as developed 
by accepted authorities in this field. 

Data were collected in April 1954 by means of a survey 
form containing fifty statements, each of which was a func- 
tion or duty or responsibility of a high school principal. 





Respondents were asked to indicate their beliefs and prac- 
tices for all statements. All six-year high school princi- 
pals in schools of New York State of 400 students or more 
received copies of the survey form, a total of 90 principals. 
Eighty-seven forms were completed and returned to the 
investigator, a percentage return of 97%. 

Summaries of the responses and tabulations of these 
summaries reveal that what principals believe and what 
principals practice are frequently quite the opposite. 

Each of the fifty statements were substantiated by one 
or more specific references from the educational litera- 
ture. We find by comparison that the beliefs of principals 
concerning their functions are in close agreement with the 
concepts of functions as developed by educational authori- 
ties but their practices are frequently at variance with 
these concepts. 

To bring practice more nearly in agreement with belief 
and with the concepts of the functions of a high school 
principal as developed by educational authorities, the 
following are proposed: 


1. Annual workshops sponsored by the New York State 
Association of Secondary School Principals - prin- 
cipals today need the opportunity of meeting together 
in small groups under competent leadership to 
discuss their common problems, to exchange ideas 
and to be challenged with new concepts in school 
administration. 


. A job analysis and self-survey of duties and respon- 
sibilities by each principal, at least annually - if a 
principal is to maintain a clear perspective of his 
duties and responsibilities, it is essential that he 
analyze his job and review the relationships which 
exist among its many demands. 


. Visits to other schools - visiting other principals at 
work is perhaps one of the most effective means for 
appraising one’s own procedures and for discovering 
new practices. 


It is recommended that statements of the functions of 
a high school principal be prepared on the state level by 
the State Education Department and on the local level by 
the Board of Education with participation of all concerned 
in the formulation of these statements. Such a publication 
on the state level will be a helpful guide to all educational 
personnel: board members, superintendents, principals, 
teachers. Similarly, for each Board of Education to include 
in its rules and regulations a statement outlining the broad 
general duties and responsibilities of the high school prin- 
cipal will-help each board member to better understand 
the multiplicity and the complexity of the job of high school 
principal. 

The practices and beliefs of high school principals 
must be in close agreement if we are to achieve maximal 
effectiveness in the administration of our secondary 
schools. Further professionalization of the principals in 
the field and defining duties and responsibilities of high 
school principals on the state and local levels will do much 
to bridge the gap now existing between practice and belief. 

132 pages. $1.75. Mic 58-4897 
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AN EVALUATION OF INNOVATIONS IN 
ELEMENTARY SCHOOL CLASSROOM SEATING 


(L. C. Card No. Mic 58-1635) 


David Clarence Sanders, Ed.D. 
The University of Texas, 1958 


Supervisor: Professor Henry J. Otto 


The purpose of this study was to investigate the rela- 
tionship of elementary school classroom furniture to in- 
struction and to evaluate the influence of newly designed 
experimental furniture upon the instructional program. 

The experimental furniture layout was a series of work- 
centers; there was no individual desk provided for each 
pupil. In order to get at the problem it was necessary to 
simultaneously examine facets of instructional programs, 
the use of equipment and materials, and the relationships 
of these factors. 

The experimental furniture was placed in four class- 
rooms, a second grade and a fifth grade in each of two 
schools. Two rooms using conventional furniture in each 
of these grades and schools were used as controls. In- 
struments were developed to describe and quantify data 
pertaining to facets of the instructional program such as 
provisions for pupil differences, social organization and 
psychological climate, curriculum organization and teach- 
ing techniques, orderliness and efficiency, and order main- 
taining techniques. Data pertaining to space relationships, 
cost of furniture, pupil achievement, and intraclass rela- 
tionships were also collected. 

Data were collected by using the descriptive instru- 
ments in systematic, repeated observations in each class- 
room. A total of sixty-four complete days were spent in 
observing instruction. The quantifieddata gathered through 
the repeated observations in each classroom permitted the 
use of the analysis of variance statistical technique to 
partial out the variables: school, grade, classroom (exper- 
imental variable), correlated observations, and the inter- 
actions between these variables. This procedure permitted 
an analytical and comparative look at facets of instruc- 
tional programs as well as their relationships to class- 
room seating. Perhaps some of the more important con- 
tributions of the study reside in such aspects of the 
procedure as: (1) repeated observations in the same class- 
room, (2) observational and sociometric data collected 
before and after the introduction of the experimental vari- 
able (furniture), and (3) the development of a technique to 
comprehensively and simultaneously examine facets of 
instruction and their relationships to furniture and instruc- 
tion. 

Some of the significant findings are: 

1. The intraclass correlations of the data obtained with 
the descriptive instruments were high (.77 - .97), indicat- 
ing that through the use of metered, descriptive instru- 
ments the observer may get consistent data. This data 
can be quantified and analyzed. 

2. Contrary to persistent practice, an individual desk 
for each pupil in an elementary school classroom is not 
necessary, and probably not desirable. 

3. The instructional program in classrooms using the 
experimental furniture was more in harmony with tenets 
of modern educational theory than was the instructional 
program in classrooms using conventional furniture. 
Although no causal relationship can be shown, the data, 





together with the expressed opinions of teachers, seem 
sufficient for one to state that the experimental furniture 
permitted a more creative program in a classroom. 

4. The adequacy of classroom furniture cannot be 
measured solely in terms of its adequacy for specific 
activities as they occur. Teachers and pupils learn to 
adjust the program and materials to meet the limitations 
of the furniture. When this happens, adequacy of furniture 
can be examined only in its relationship to the total instruc- 
tional program. 

9. The expressed fears of many teachers that the 
work-center concept in classroom seating would result in 
greater time required for changing activities, more diffi- 
culty in control, and more cliques among pupils are with- 
out substantiation. On the contrary, the classrooms using 
the experimental furniture were more efficient and orderly. 
Intraclass relationships did not appear to be influenced by 
the type of furniture. 357 pages. $4.60. 


THE DEVELOPMENT OF A SYSTEM FOR THE 
UTILIZATION OF CLASSIFICATION AND FOLLOW-UP 
PROCEDURES OF WESTBURY HIGH SCHOOL 


(L. C. Card No. Mic 58-667) 


Norman Schwartz, Ed.D. 
New York University, 1957 


I. The Problem 

The purpose of this study is to devise a system of 
Classification, alumni-senior meetings, follow-up, and 
counseling conferences, which will enable seniors at 





Westbury High School to learn of the post-high school 
experiences of those members of the preceding class 
whose talents and interests are similar to their own. 


II, Procedure 

A description of the educational conditions prevailing in 
the 1956-1957 school year for students at Westbury High 
School, with regard to the school district, school population, 
plant facilities, teaching staff, guidance facilities, and 
curriculum was presented. Population figures and data on 
the availability of facilities and services were shown in 
tabular form. 

A system for classifying students according to course 
of study, reading comprehension, rank in class, intelligence, 
personality rating, post-high school plans, and sex was 
devised; and all members of the Classes of 1956 and of 
1957 were classified. Tables showed students’ classifica- 
tion profiles in alphabetical order, in order of rank in 
class, and in the numerical order indicated by the seven 
digits of the classification numbers. 

Seven contact meetings were arranged between mem- 
bers of the Classes of 1956 and of 1957 whose classifica- 
tion profiles were closely matched. Invitation and at- 
tendance data for the meetings were shown through tables, 
and results of meetings were discussed in narrative 
form. 

The Class of 1956 was surveyed in a follow-up, which 
involved questionnaires sent to each member of the class, 
grade reports for those enrolled as full-time students, 
and employer rating sheets for those employed on a full- 
time basis and for those in full-time military service. 
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Results of the follow-up information were reported in 
narrative form. 

In the spring of 1957 follow-up data were used in con- 
ducting individual counseling conferences. High school 
guidance counselors conducted these with all seniors after 
the investigator had prepared, for the counselors’ use, 
tables which provided an analysis of the follow-up of the 
Class of 1956. A compilation of the results of the confer- 
ences and a review of the advice offered to seniors through 
follow-up data were recorded in the study. 

The entire system was evaluated by three committees, 
each of which contained two faculty members, two laymen, 
One senior, and one former student from the Class of 
1956. They analyzed and criticized the techniques developed 
for classification, contact meetings, follow-up, and individ- 
ual conferences with the aid of an evaluation check-list, 
which was prepared by the investigator. The chairmen of 
the evaluating committees met as a coordinating group to 
organize and present the evaluations and suggestions for 
improving the system. 


III Conclusions and Recommendations 

The evidence derived from the evaluation of the system 
by committees of educators, laymen, and students indicates 
that the system developed in the study can contribute sig- 
nificantly to the adjustment to post-high school activities 
of students who are enrolled in their senior year at West- 
bury High School. 

It is recommended that the system presented in the 
study, as amended by revisions adopted after analysis of 
the reports of the evaluating committees, should be in- 
stalled for use on an annual basis in the high school at 
Westbury, New York. Periodic evaluations of the system 
should be undertaken by the high school guidance staff 
every two or three years to keep pace effectively with 
changes in types of adjustment problems confronting high 
school seniors in the community. 284 pages. $3.65. 





COMMUNITY LIVING AND PROFESSIONAL WORKING 
CONDITIONS OF TEACHERS IN ARKANSAS 


(L. C. Card No. Mic 58-1496) 


Joseph C. Taylor, Ed.D. 
University of Arkansas, 1958 
Major Professor: Roy B. Allen 

Purpose of the Study. The purposes of the study were 
to determine the community living and professional work- 
ing conditions of teachers in Arkansas, to compare such 
conditions with recommended conditions and practices, 
and to compare intrastate conditions in Arkansas. 

Method of Research. Data were collected by sending 
information blanks to 529 public school teachers who were 
selected by systematic sample from the membership of 
the Arkansas Education Association. Data from the 340 
usable information blanks that were returned were com- 
pared and contrasted with conditions recommended in 
professional literature. 


Summary. Community living conditions of teachers in 
Arkansas were reported as follows: 














1. About 78 per cent of the teachers lived in private 
homes. 

2. Over 54 per cent of the group owned or were buying 
their homes. 

3. About 83 per cent of the respondents were satisfied 
with their living quarters. 

4. About 21 per cent of the group had difficulty in 
securing living quarters. 

0. The median distance to school was found to be less 
than one mile. 

6. A large majority of the teachers traveled to school 
by automobile with the time required being less than thirty 
minutes. 

7. Satisfactory local and intercity public transportation 
was reported by somewhat over one-half of the group. 

8. Church membership was reported by a large majority 
of the group, but civic and social club memberships were 
limited. 

9. The five items of community pressure reported 
most frequently were to contribute to fund-raising drives, 
not to drink, to live within the school district, to do church 
work, and to shop locally. In respective order these 
pressures were reported from about 37 per cent to about 
12 per cent of the group. 

10. About 97 per cent of the teachers felt that they were 
accepted by their communities, but over 35 per cent said 
they were required to participate more in community 
activities because they were teachers. 

11. About 22 per cent of the respondents said that there 
were too few persons of their own age and social status in 
the community. 

Professional working conditions of teachers in this study 
were reported as follows: 

1. Some sick leave with pay was granted to only about 
60 per cent of the respondents. 

2. Most of the teachers received leave for professional 
meetings. 

3. About 30 per cent of the teachers reported that their 
school system granted maternity leave. 

4. School-visitation leave was granted to about 28 per 
cent of the group. 

0. Elementary teachers taught about 31 pupils per 
day, while secondary teachers taught about 125 pupils per 
day. 

6. Assigned duties before school hours, during the 
lunch hour, and after school were reported by a majority 
of the teachers. 

7. Janitorial services were unsatisfactory for about 
30 per cent of the group. 

8. An average of about 65 per cent of the teachers 
reported favorable classrooms facilities, related equip- 
ment and facilities, and adequate supplies and materials. 
School buildings were generally reported as being favor- 
able. 

9. Personnel relationships seemed favorable. 

10. Less than 57 per cent of the teachers said their 
school board had a written statement of policies. 

11. The rural teacher in Arkansas usually worked under 
less favorable conditions than the urban teacher. 

Conclusions and Recommendations. 

1. Community living conditions were generally satis- 
factory for the factors of kinds of housing, distance from 
school, social acceptance, and community pressure. Un- 
satisfactory conditions were found in public transportation, 
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numbers of social and civic clubs and recreational facilities 
available, and available persons for friends. 

2. Professional working conditions were generally 
favorable from the standpoint of academic freedom, leaves 
for professional meetings, and personnel relationships. 
Unsatisfactory conditions were found to exist for the factors 
of school-visitation leave, sick leave, extra duties, pupil 
load, adequacy of school buildings, instructional supplies, 
janitorial services, definite salary schedules, free periods, 
and written board policies. 

3. It was recommended that more teaching supplies be 
provided, local districts help new teachers in adjustment, 
better buildings be provided, and that school policies should 
be written and include more liberal grants of sick leave, 
school-visitation leave, and free periods for teachers. 

168 pages. $2.20. 


INITIATION OF ELEMENTARY 
SCHOOL LIBRARY SERVICE 


(L. C. Card No. Mic 58-1069) 


Lorraine Enid Tolman, Ed.D. 
Boston University School of Education, 1957 


This is a checklist study involving 326 principals and 
teachers served by Boston University School of Education 
attempting to discover high appeal activities and plans for 
promoting school library service. It is intended to serve 
both school administrators and the teacher-training insti- 
tutions. 

Principals were asked first to indicate the seriousness 
of problems hindering their school library program. They 
isolated both teacher-readiness for library service and 
determination of the best type of service to be developed. 
Space was a problem to more than half the group, whereas 
raising money seemed to be of more limited concern. 

To help determine the need for a broader materials 
program, fifty-seven teaching techniques were presented 
to both principals and teachers to be rated in terms of the 
adequacy with which they are handled. Those handled most 
adequately seem to be the reading and telling of stories, 
oral and written reports, a reading corner, and bulletin 
boards. Some most popularly indicated as needing en- 
couragement include choral speaking, interviews, panel 
discussions and resource persons. 

As regards the present adequacy of materials, of sixty- 
six items presented, eleven seemed to be adequate in the 
schools of more than half the principals represented, in- 
cluding dictionaires and encyclopedias, filmstrips, picture 


the library, and materials-centered programs for parents 
emphasizing the value of library materials in stimulating 
their youngsters’ interests. 

Aspects of organization considered included basic plan, 
space, staffing and finance. In terms of the reactions of 
responding principals, goals tend towards a central library, 
financed and administered more popularly by school de- 
partment than public library, staffed very possibly by a 
“librarian-enrichment teacher” or “instructional coordi- 
nator,” whose responsibilities are defined sufficiently 
broadly to justify a full time person even for a small school. 
Extension of the materials usually handled by the library 
to include the audio-visual area may be more popular with 
schools of under 500 than over, whereas the larger schools 
appear to have slightly more interest in extending their 
program through evening, Saturday and summer service. 
The possibility of a center serving all the schools of the 
community, though not over-whelmingly appealing, would 
seem to warrant further research in terms of both effi- 
ciency and economy, as a potential solution to the current 
space problem, and as a central agency for the handling of 
technical services. 

Suggestions having high appeal but potentially hazardous 
to school library development if over-used include loan 
collections from public library, gifts from the PTA, and 
use of student help. 

The study indicates a wide variety of plans appealing 
to local principals, and points up several directions in 
which research is needed. Many avenues appear to be 
Open, and the responses of principals to the possibilities 
suggested generally encouraging and stimulating. At the 
same time, need for a systematic program of research, 
instruction, guidance and publicity in connection with the 
school library is strongly evident. 489 pages. $6.25. 


A STUDY OF CONCEPTS AND PRACTICES RELATING 
TO THE ALLOCATION OF CERTAIN STUDENT 
PERSONNEL RESPONSIBILITIES IN SELECTED 

INSTITUTIONS OF HIGHER LEARNING 
IN THE UNITED STATES 


(L. C. Card No. Mic 58-1592) 


Fred J. Vogel, Ed.D. 
The Florida State University, 1958 


Purpose of study 

It was the purpose of this study to seek evidence bear- 
ing upon four questions. (1) What is the scope of respon- 
sibilities student personnel administrators may expect to 
have allocated to them on a present day college or univer- 





books, story books, animalstories, adventure stories, 
curriculum guides, atlases, picture and history. The only 
items adequate to as many as 66% of the principals are 
dictionaries and encyclopedias. 66% or more of the prin- 
cipals feel their schools need more plays, hobbies, books 
on planning displays, poetry indexes, humor, science fic- 
tion, art, books on making things, recordings and play 
indexes. : 

A large section of the checklist presents activities for 
arousing the interest of teachers, students, parents, school 
superintendent and school board. Among the high appeal 
items are the establishment of a professional materials 
center for teachers, PTA meetings pertinent to books and 


sity campus? (2) What do student personnel administra- 
tors currently employed believe their responsibilities 
should be? (3) What are some of the specific personnel 
practices or policies being employed in an effort to ac- 
complish the allocated responsibilities? (4) What, in the 
opinion of the student personnel administrator, is the value 
of the practice employed to the total student program ? 


Procedure 

In order to achieve this purpose a study was made of 
the existing research and related literature to determine 
the areas of personnel services which may be included as 








The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





1706 


EDUCATION 





allocated responsibilities of the personnel division. From 
this information an instrument, called a Check List, was 
devised to study the concepts and practices relating to the 
allocation of certain student personnel responsibilities in 
selected institutions of higher learning in the United States. 
From the information collected conclusions were drawn 
which may be applicable to student personnel programs. 


Mechanics of study 

1. One hundred and four institutions of higher learning 
out of a population of 176 fulfilled criteria selection re- 
quirements and completed Check Lists. The selection 
criteria required that the institution (a) be listed in current 
Directory of Higher Education, (b) be state supported and 
coeducational, (c) offer a four year degree, (d) have a 
designated student personnel officer, and (e) be willing to 
participate in the study. 

2. The Check List was divided into three main parts: 
(a) General Information, (b) Allocation of Responsibilities, 
and (c) Specific Personnel Practices. Parts (b) and (c) 
were each subdivided into (1) administration, (2) vocational 
guidance and placement, (3) health and remedial services, 
(4) housing, (5) counseling, and (6) activities. 

3. Responses were in terms of responsibility for func- 
tion, frequency of practice, and the individual’s value 
rating of these responsibilities and practices. 

4. The information dervied from the Check List was 
collated with respect to size of enrollment, geographic 
position of the institution, and the United States as a whole. 
Tables to make these comparisons were prepared from 
the raw data collected. 








Conclusions 

1. Presidents of institutions and student personnel 
administrators are aware of the implications involved in 
the “total student” philosophy of the student personnel 
point of view. 

2. The responsibilities allocated by institutional ad- 
ministrators to the student personnel area, the accepting 
of these responsibilities, and the practices employed by 
the student personnel administrators in expediting them 
indicate a breach between awareness and application of the 
philosophy of the student personnel point of view. 

3. The student personnel administrator while realizing 
that the “total student” concept of guidance calls for an 
integration of all factors involved in the.student’s educa- 
tional experience, nevertheless feels that there are rather 
sharp divisions made on most campuses between academic, 
business, and personnel functions. Practices of the per- 
sonnel area do not seem to indicate the existence of sub- 
stantial line or staff relationships between academic, 
business, and personnel areas. 

4. The majority of the student personnel administra- 
tors expressed a desire to share in responsibilities not 
allocated to them. They believe that a number of policies 
and practices not presently employed would be valuable 
acquisitions of their student personnel program. 

| 178 pages. $2.35. 








A PROPOSED PLAN FOR THE FINANCING OF 
SCHOOL BUILDING CONSTRUCTION IN MICHIGAN 


(L. C. Card No. Mic 58-1484) 


Austin Mills Wilber, Jr., Ed.D. 
University of Michigan, 1957 


-It is the purpose of this study: (1) to describe the 
present condition of the public school plant in Michigan, 
(2) to derive a set of criteria for adequate capital outlay 
financing, (3) to evaluate the methods of financing public 
school capital outlay currently employed in the state, and 
(4) to develop a plan for financing school construction 
which will enable all satisfactorily organized school dis- 
tricts to provide adequate schoolhousing for all public 
school pupils. 

In the first part of the study, evidence is presented 
which establishes the need for additional school plant 
facilities in Michigan. From the data obtained from the 
records of the Department of Public Instruction, the find- 
ings of the school facilities survey, and the findings of more 
recent county and community studies, it is estimated that 
a deficit of 11,645 classrooms will exist in the public 
schools of the state by June 30, 1957. This deficit com- 
pares to a shortage of 9,394 classrooms on June 30, 1951. 
Current trends in capital outlay spending in the cost of 
school building construction forecast a greater classroom 
shortage in the years immediately ahead. 

The second part of the study is devoted to the establish- 
ment of the principles upon which a satisfactory plan of 
capital outlay financing in Michigan should be based. These 
principles are derived through a survey of the school 
construction finance programs presently in operation in 
twenty-six states and a review of the literature in this 
field. By this procedure, twenty-five principles are pro- 
posed. These principles were submitted to a jury of 
Michigan educators, and on the basis of their evaluation, 
twenty-four principles were accepted as fundamental to 
the development of an adequate plan for financing school 
building construction in this state. 

The current methods of financing capital outlay are 
evaluated on the basis of the accepted principles and the 
demonstrated ability of these methods to produce sufficient 
construction funds. The results of this evaluation indicate 
that present finance methods do not provide the amount of 
money required for needed school construction and that 
these methods do not distribute equitably the burden of 
financing school construction. 

The final part of the study is concerned with the devel- 
opment of a plan for financing school building construction 
in Michigan designed to provide adequate funds to meet all 
essential building needs over a period of years and to 
equalize the financial effort required of taxpayers in all 
parts of the state. This plan would require the local school 
district to contribute an annual sum equal to a tax of $2.50 
per $1,000 of state equalized valuation. The state would 
provide the difference between the local share and the cost 
of the approved school building program. Each eligible 
school district would be assured of an annual capital outlay 
income calculated to produce the funds required to finance 
the replacement or complete rehabilitation of all school- 
housing over a forty-year period. | 

Four general conclusions can be drawn from the study. 
(1) The planning and construction of adequate school- 
housing is a long term problem which requires a long range 
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solution. (2) The methods of financing capital outlay cur- 
rently employed in Michigan are unsatisfactory. (3) The 
initiation of a school construction finance plan based on 
the principles established in this study is both necessary 
and desirable. (4) The plan for financing public school 
capital outlay proposed in this study would provide the 
funds required to meet school construction needs in Michi- 
gan and would distribute more equitably the burden of 
financing this construction. 215 pages. $2.80. 


EDUCATION, ADULT 


PROPOSED STANDARDS FOR TEACHERS AND 
DIRECTORS OF ADULT EDUCATION IN NEW JERSEY 


(Publication No. 21,626) 


Clyde E. Weinhold, Ed.D. 
Rutgers University, 1957 


It was the purpose of this study to suggest professional 
standards for teachers and directors of community adult 
education programs in New Jersey. An effort was made 
first to review systematically the preparation and experi- 
ence of teachers and directors of programs in the State. 
Next, an analysis was made of practices in states where 
teachers and directors of community adult-education pro- 
grams are required by law to secure certification. Third, 
a survey was presented of the graduate and undergraduate 
courses offered in adult education in selected colleges and 
universities in New Jersey, New York, and Pennsylvania. 
Finally, reactions were elicited from selected professional 
persons and laymen in adult education to guidelines and 
assumptions sifted from the surveys and analyses, as well 
as from the literature in the field. 

Teachers in community adult schools should: 


1. Have preparation equivalent to that required for the 
regular day-school teacher, and 


. Develop competencies in each of the following areas 
to a degree of sufficient to cope with situations in 
adult classes: 


. Adult psychology 

. Counseling adults 

. Human relations 

. Philosophy of adult education 

. Methodology of teaching adults 
. Research in adult education 


Each one of the topics listed is not necessarily con- 
sidered as the title of an individual course. Some topics 
may be incorporated into the existing teacher-preparation 
program; others may be considered as additional prepa- 
ration in a comprehensive course or courses. The acquisi- 
tion of a degree of expertness in these areas is the desired 
result. 

For artisans and technicians, experience in their field 
of interest should be accepted as a partial substitute for 
the educational requirements noted above for day-school 
teachers. In such areas as sculpturing, painting, and in 
a number of the vocational and technical areas, the 





requirement of a baccalaureate degree seems inappropriate. 

However, some specific preparation for teaching adult 

Classes might well be provided for these people through 

short-term summer courses, and week-end institutes. 
The director of adult education should: 


1. Have preparation equivalent to that required for the 
regular day-school administrator, and 


. Develop competencies in each of the following areas 
to a degree necessary to cope with the situations 
found in the administration of an adult program: 


Adult psychology 

Counseling adults 

Determining community needs 

Human relations 

Methodology of teaching adults 

Organization and administration of adult schools 
Philosophy of adult education 

Research in adult education 

Working with community organizations 


wah ih at at ae aaa et 


Each one of the topics listed is not necessarily con- 
sidered as the title of an individual course. Some may be 
incorporated into the existing program for preparing day- 
school administrators, others may be considered as addi- 
tional preparation in a comprehensive course or courses. 
The acquisition of a degree of expertness. in these areas 
is the desired result. 7 

A program of internship should be an integral part of 
the preparation for adult-education directors. 

There are several general statements in relation to 
the preparation program that seem to apply to both teach- 
ers and directors of adult education. 

Teachers and directors might develop a better under- 
standing of the adult if included as part of their preparation 
are experiences in the field of business and industry. 

Some areas of competency listed for both positions may 
be fulfilled by formal courses. Others may be achieved 
through workshops, institutes, adult-education projects, 


or by previous experience. 


Work taken in the field of adult education by teachers 
and directors should receive credit similar to that given 
to other areas of the educational program. When the inten- 
sity of this work conforms with the regulations established 
for other full-credit courses, the State Department of 
Education should recognize this work for certification 
purposes in the appropriate field. 

223 pages. $2.90. Mic 58-4898 


A COMPARATIVE STUDY OF THE PERFORMANCE 
OF MALE GENERAL EDUCATIONAL DEVELOPMENT 
STUDENTS AND MALE HIGH SCHOOL GRADUATES 
WHO MATRICULATED AT FLORIDA 
STATE UNIVERSITY, 1948-52 


(L. C. Card No. Mic 58-1593) 
Wallace Claxton Whitley, Ed.D. 
The Florida State University, 1958 


Major Professor: Dr. Harris W. Dean 


To test the hypothesis that the academic achievement 
of students entering Florida State University on the basis 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





1708 


EDUCATION 





of General Educational Development Tests compared un- 
favorably with those of students éntering as regular high 
school graduates the records of students entering the 

University from 1948 to 1952 were studied. A sample of 
those students entering as regular high school graduates 


was compared with those entering through GED Test scores. 


From related studies certain hypotheses were formed. 
The hypotheses and the results obtained from this study 
are given as follows: 

1. No difference of statistical significance was found be- 
tween the GED students and the regular high school students 
who were graduated from Florida State University. 

2. Although a negative correlation was found between the 
GED Test scores and the achievement of the GED students 
as expressed in mean quality points, no criterion of statis- 
tical significance was reached. 

3. The GED students entered the University at a more 
advanced age (22.8) than the students of the regular high 
school group (21.1). 

4. The regular high school graduates more often dropped 
from school than did the GED students. Further, the 
regular high school graduates more frequently dropped 
from school at the end of the first semester and between 
the end of the second year and graduation, while the GED 
students exceeded in percentages of dropouts at the end 
of the second school year. 

5. The GED students who dropped from the University at 
the end of the first semester earned a higher quality point 
average than did the regular high school graduates who 
dropped at that time. However, of the second year drop- 
outs, the latter group earned a higher quality point average 
than did the GED students. 

6. The married GED students, who incidentally entered 
school with higher mean GED Test scores than the single 
GED students, earned a lower mean quality point average. 

7. The GED students who entered school with the greater 
number of high school units earned a higher quality point 
average, but tended to have lower means on the GED Tests, 
than the students who entered with a smaller number of 
high school units. 

Comparisons were made by the use of the Pearson “r” 
to find the coefficient of correlation. In testing for signifi- 
cance between the means, the t-test was applied. 

The basic purpose of this study was to examine criti- 
cally the General Educational Development Tests from 
the standpoint of using the scores to predict the success 
of people who entered college without the usual high school 
training. A coefficient of correlation of -.05 between the 
GED Test scores and the mean quality points earned by 
the GED students was obtained. 

In the application of the t-test to the mean quality points 
as earned by the graduates of Florida State University in 
both groups, no difference of statistical significance was 
found. 69 pages. $2.00. 





EDUCATION, HISTORY 


NATIONALISTIC POLICIES AND JAPANESE PUBLIC 
EDUCATION FROM 1928 TO MARCH 31, 1947 


(Publication No. 22,566) 


Herman Herbert Blumhagen, Ed.D. 
Rutgers University, 1957 


Purpose of the Study. The purpose of this study was to 
analyze carefully the effects which nationalistic policies 
and the educational program had in making it possible 
for the Japanese to accept the government’s propaganda 
leading to war. 

Procedures. In completing this thesis, the writer 
proceeded (1) to ascertain whether the militarists and 
ultranationalists were desirous of producing a nation 
sympathetic to plans for world conquest; (2) to survey the 
directives of the Supreme Commander for the Allied 
Powers, the Ministry of Education, and other agencies in 
their function of reeducating Japanese, youth along demo- 
cratic channels; (3) to analyze the principal steps initiated 
to implement the policies of the above-named organiza- 
tions; and (4) to present interpretations based upon re- 
search and upon the experiences of the writer concerning 
the attempt to replace an autocratic educational system by 
a democratic one. 

Some Principal Findings. The following conclusions 
were drawn: 














1. Claims of being a pure race of heavenly descent were 
related in the oldest Japanese written records extant and 
were taught as historical fact. 


2. Accepted as historical fact was the principle known as 
Hakko Ichiu establishing the ideal that the Emperor was 

a direct descendant of the Sun Goddess and that the whole 
world should submit to his holy being. 





3. Acceptance of this principle led to a belief that the 
greatest honor one could earn was that of laying down his 
life in defense of his ruler. 


4. The Imperial Rescript on Education called for emphasis 


upon filial piety, public morality, and perfect loyalty to the 
Emperor. 








9. Victory over the Satsuma Clan and its allies permitted 


the Imperial Army to plan for a Greater East Asia under 
Japanese domination. 


6. Japanese leaders viewed World War I as an opportune 
time to seize the hegemony of China. 


7. The Manchurian Incident and the exploitation and con- 
trol of Manchuria were part of Japan’s plan for a Greater 
East Asia. 


8. Following the attack on Manchuria, intervention by 
militarists in the educational system led to complete con- 
trol of education and other media of communication. 


9. Defeat in World War II brought about an Allied occupa- 
tion whose purposes were: 


a. To destroy Japan’s ability to wage war; 
b. To rebuild Japan as a peaceful, democratic nation. 
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10. Significant accomplishments of the Occupation have 
been proclaimed by SCAP to be: 


. Disbandment of the Imperial General Headquarters; 

. Abolition of State Shinto; 

. Emperor Hirohito’s admission that he is nota deity; 

. Emancipation of Japanese women; 

. Enactment of a Constitution guaranteeing free 
speech, freedom of religion, and other rights; 

. Structural reorganization of the entire educational 
system aimed toward educating Japanese youth 
along democratic channels. 





Interpretations. The writer has presented interpreta- 
tions and has raised questions concerning the wisdom in 
which Occupation authorities have endeavored to effect 
reforms. 

Of major concern is the thought that Occupation authori- 
ties may have thrust a program of Westernization too 
quickly upon the Japanese. The writer contends that an 
over-Westernized Japan could be as great a failure as an 
over-nationalized Japan has been in the past. 

The writer also has questioned the action of abolishing 
State Shinto and the teaching of shushin. A better basis 
for ultimate progress might have been in salvaging those 
aspects of State Shinto and shushin which contained the 
possibility of improving individual and national morality. 

The writer has stated there is no positive assurance 
that Japan will remain a peaceful democracy. Japan might 
become a democratic bridgehead to the Far East, or it 
might tip the scale completely out of balance by throwing 
its weight to the side of Russia. Caught in the midst of a 
cold-war struggle, Japan today reflects the uncertainties 
of the present and concern for the future. 

314 pages. $4.05. Mic 58-4899 











AN INTERPRETIVE HISTORY OF PUBLIC EDUCATION 
IN BLOOMFIELD, NEW JERSEY, 1900 THROUGH 1950 


(Publication No. 22,567) 


Fred D. Cranse, Jr., Ed.D. 
Rutgers University, 1957 


I, THE STATEMENT OF THE PROBLEM 


The purposes of this study were (1) to trace the history 
of public education in Bloomfield from 1900 through 1950; 
(2) to discover factors that may have influenced public 
education in Bloomfield during this period; and (3) to seek 
implications for the future. 


II, LIMITATIONS OF THE STUDY 


The study was limited to public education in Bloomfield, 
New Jersey. The period 1900 through 1950 was stressed, 
although some consideration was given to an earlier period, 
as background for the study. 


Ill, SOURCES OF DATA 


Data for this study were obtained from a variety of 
sources: among the most important of these were (1) “Min- 
utes of the Board of Education” of the Town of Bloomfield, 





1880-1955; (2) Annual Reports of the Board of Education 

of the Town of Bloomfield, 1900-1947; (3) local newspapers, 
1880-1904, and 1914-1950; (4) miscellaneous files of 
materials, committee reports and school reports, and 
curriculum guides; (4) United States Census Reports, and 
other materials containing pertinent statistical data; 

(6) doctoral dissertations concerned with some aspects of 
public education in Bloomfield; and (7) histories of New 
Jersey and of Bloomfield. 











IV. SUMMARY AND CONCLUSIONS 


Both the population of the community of Bloomfield, 
and the enrollment in the Bloomfield Public Schools in- 
creased steadily during the period covered by this study. 
At no time during this period was there evidence of wide 
and severe over-crowding of school facilities. School 
enrollment increased from 1,760 in 1900, to 6,509 in 1950, 
or an increase of more than 280 per cent. The population 
of Bloomfield, during the same period, increased 410 per 
cent. During this period the total professional staff of the 
schools increased from fifty-five in 1901, to 303 in 1950, 
or an increase of 450 per cent. 

Community officials, Board of Education members, and 
top school administrative personnel were apparently con- 
servative in economic and educational outlook, during much 
of this period. During the decade 1940-1950, less con- 
servatism in educational outlook was evidenced by top 
administrative leaders in the schools. The predominant 
conservatism noted may have been in part responsible for 
the rather even history of Bloomfield and its public schools 
during the period 1900-1950. : 

Of a total amount of money requested by the Board of 
Education, to be raised by local taxation, 1900-1950, 
of $27,705,718 the Board of School Estimate granted 
$27,443,256, or 99 per cent of the total amount requested. 

The curricula of the schools expanded greatly during 
this period, and in the secondary schools particularly, 
many additional subjects were offered to the non-college 
preparatory pupils. 

The findings suggest that change in the public schools 
in Bloomfield, during the period 1900-1940, was rather 
slow; during the period 1940-1950, although there was very 
evident improvement in the schools’ program in general, 
change was perhaps more rapid than certain school per- 
sonnel and some parents believed to be desirable. 

The general stability of community values and char- 
acteristics over the years from 1900 through 1950, and 
the essentially conservative philosophy of the schools, with 
the exception noted above, suggests that the future of the 
schools will continue to be smooth, though not static. 
Suggestions for major changes in educational philosophy 
or in procedures may not fairly be drawn from the data 
discovered and presented. Recommendations for marked 
modifications, based on this study, would have the trans- 
parency of contrived conclusions. 

548 pages. $6.95. Mic 58-4900 
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A HISTORY OF THE NEW JERSEY STATE 
VILLAGE FOR EPILEPTICS AT SKILLMAN 


(Publication No. 22,569) 


Charles P. Jubenville, Ed.D. 
Rutgers University, 1957 


The Problem. Problems caused by epilepsy have been 
the concern of many people for many years. Concepts of 
and attitudes expressed toward epilepsy have changed over 
the years. Changes in attitudes have been noted toward 
epileptics both in communities and in institutions. 

The purpose of the study was to present and interpret 
the history of the development of the New Jersey State 
Village for Epileptics at Skiliman, a unique social welfare 
agency. It was opened on November 1, 1898 and was the 
sixth institution developed solely for the care and treat- 
ment of epileptics in this country. Only thirteen such in- 
stitutions were originated between 1898 and 1944 in United 
States. 

It was hypothesized that growth and changes in the 
history of the institution were related to changes in thinking 
about and in appreciation of the problem of epilepsy; that 
changes in growth and development of the institution inter- 
acted with concepts of and attitudes toward epilepsy held 
by certain interested groups of the public such as physi- 
cians, legislators, and others intimately connected with the 
disorder; and that past trends in the development of the 
institution may have some significance for the future in 
education and rehabilitation of epileptics. 

Other hypotheses were that there had been interaction 
among groups interested in epilepsy; that changing con- 
cepts and attitudes influenced institutional policies and 
procedures; and that further changes in institutional ad- 
ministration may be necessary. 

Source Materials Used. Books, periodicals, govern- 
ment and other organizational publications, institutional 
records, correspondence, and interviews were sources. 

Newspapers were chosen that met the following criteria: 
Publication under the same or merged name since 1896; 
availability of back numbers; and those mentioned in the 
early Annual Reports of the Board of Managers. These 
sources were searched for pertinent data. 

Institutional records which were used included minutes 
of meetings of the Managers, their Annual Reports, other 
institutional records and reports, and publications which 
emanated from the institution such as The Village Quarterly, 
a magazine-type journal. 

Correspondence and interviews were held with persons 
employed for long periods at the institution. Among those 
were two former superintendents, two former business 
managers, the first director of education, and four veteran 
teachers. 

With the data obtained, the history of the institution was 
written in two sections, the early history, 1898-1927, and 
the later period, 1927-1952. 

Findings. It was found that changes in growth and de- 
velopment in the history of the institution were related to 
changes in concepts of epilepsy and in changes in attitudes 
toward it; that changes in the growth and development of 
the institution interacted with changing concepts of and 
attitudes toward epilepsy held by interested groups of the 
public; that there was interaction among groups interested 
in epilepsy; and that institutional policies and procedures 
were affected by changing concepts and attitudes. 

















Observations pertinent to epilepsy were also reported. 
These observations which follow reaffirm current thinking 
with respect to this disorder. 

Epilepsy is not contagious nor is it inherited although 
a predisposition toward it may be. Epilepsy is not synony- 
mous with either insanity or feeble-mindedness although — 
either may accompany the disorder. 

There is no such entity as an epileptic personality; 
epileptic individuals are about like everyone else with the 
same basic drives, needs, and desires. Epileptic individ- 
uals should be allowed the same freedom for social inter- 
course, marriage, and parenthood as others. 

Eighty percent of epileptics can lead normal lives. They 
should have the same educational and vocational opportuni- 
ties as others, except for certain jobs where seizures 
might harm them or others. 257 pages. $3.35. Mic 58-4901 


A HISTORY OF THE PUBLIC SCHOOLS OF DOVER 
TOWNSHIP, NEW JERSEY, FROM 1900 THROUGH 1955 


(Publication No. 22,574) 


Donald F. Martin, Ed.D. 
Rutgers University, 1957 


I. THE PROBLEM 


The purpose of this study was to investigate and report 
the history and development of the public schools of Dover 
Township, New Jersey, from 1900 through 1955. (Toms 
River, the Township’s largest population center, was the 
principal location of the schools during this period.) 


Il, METHODS OF INVESTIGATION 


A critical examination was made of the “Minutes of the 
Board of Education” and other pertinent material to dis- 
cover policies of the Board of Education that were signifi- 
cant in the development of the public schools of Dover 
Township. Study was also made of available statements of 
philosophy and objectives of the public schools of Dover 
Township to determine the changes. 

Available courses of study and other materials were 
examined to determine probable improvements and changes 
in the curricula and pupil activities. 

A study was made of the ‘Minutes of the Board of Edu- 
cation,” Annual Reports of the Supervising Principals of 
the Dover Township Schools, and other pertinent material 
in order to present changes in the organization and in the 
plant and equipment of the public schools of Dover Town- 








‘ship. 


lil, SELECTED SUMMATIONS 


1. Before 1919, the Dover Township schools lacked 
many of the physical facilities, as well as certain curricu- 
lar and extracurricular offerings, of a modern school 
system. During the decade 1920-1929, the following facili- 
ties were established or constructed; a motorized-trans- 
portation system, a new grade-school building, a gymna- 
sium, an auditorium, a cafeteria, and a library. In addition, 
to the college-preparatory curriculum, the only one before 
1919, four other curricula were added during this decade: 
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commercial, fine arts, home economics, and manual arts. 
The first organized extracurricular program was also 
established at that time. 

2. It seemed apparent that Edgar Finck’s variety of 
talents marked him as an unusually well-equipped school 
leader. From September, 1919 through June, 1948, he 
contributed to almost every phase of the school system. 
His dynamic personality stimulated many of his teachers 
to develop professionally, and his plans for improving all 
phases of the school, especially the curricula, were pre- 
pared well in advance. 

3. One important reason for the success of the voca- 
tional-educational program at the local schools appeared 
to be the practice, begun by Finck and continued by his 
successors, of having the pupils enrolled in vocational 
courses do the same type of practical work that they would 
most likely be doing in those vocations after they had 
completed their high-school education. The carpentry 
pupils at the high school did a considerable amount of the 
work in the construction of the two wings of the Vocational 
Building. The auto-mechanics pupils worked on cars 
brought to the school shop by teachers, pupils and other 
citizens of the community. 

4. Considerable evidence indicated that Finck’s direc- 
tion of the in-service training program of the faculty of 
the local schools encouraged educational growth on the 
part of the individual teacher, as well as stimulated group 
efforts to improve various phases of the school. Perhaps 
a renewal of emphasis on such an in-service training 
program would better %elp the administrators and faculty 
of the local schools to meet the educational problems of 
the present and future. 

9. Fewer significant changes since 1948 in the pro- 
gram of studies and in the extracurricular program seemed 
to suggest a diversion of administrative attention from 
these fields to other areas, such as increased attention to 
the exigencies of the building program. An outstanding 
feature of the period 1949-1955 was the unprecedented 
expansion of local school facilities to match the growing 
enrollment. In the future the local schools might well 
emphasize the improvement of the program of studies and 
the encouragement of administrators and teachers to 
continue their professional growth. : 

689 pages. $8.75. Mic 58-4902 


THE DEVELOPMENT OF THE DOCTOR 
OF EDUCATION DEGREE 


(Publication No. 24,982) 


Thomas Everett McPeake, Ph.D. 
New York University, 1957 


Chairman: Professor Alonzo F. Myers 


The Problem 

At certain universities there has developed a profes- 
sional program in education which terminates in the 
Doctor of Education degree. This study reports on the 
development of Ed. D. programs in twenty-two universities 
which have been granting the degree as an earned degree 
for twenty years or more. The components of the doctoral 





programs which were studied are: 1) admission to 
candidacy, 2) course requirements, 3) tools, 4) examina- 
tions, and 5) thesis. 


The Procedure 








The initial data were obtained from bulletins published 
by the respective universities. The bulletins of each 
university were read successively, and changes in the 
program from year to year were noted. The annual reports 
of the dean, or other officer in charge of the program, were 
next studied. From these sources the first draft of the 
report on each institution was compiled. 

Furnished with this background on each institution, this 
investigator visited twelve of the twenty-two universities 
and interviewed people directly concerned with the func- 
tioning of the program. Minutes of the meetings of com- 
mittees which considered policy changes were read 
wherever they were made available. Special bulletins which 
furnished more specific information on the program, 
mimeographed directives to students, and forms to be 
filled out by applicants were collected. With the further 
data obtained from these interviews and the additional 
materials, the reports on the various universities were 
rewritten. 

The reports on all institutions were sent to the respec- 
tive deans for their review, and their comments were 
invited. Where additional clarification was furnished, the 
data were incorporated into the final copy. 


The Findings 

The purpose of the Doctor of Education degree pro- 
gram is to furnish a broad training in professional subject 
matter and to develop competence in a specific field. 
Admission to candidacy for the degree requires, in addition 
to a transcript of work previously done, examinations and 
recommendations. Experience in educational service and 
writings of the applicant may also be required. Course 
work not only provides the breadth of training which this 
degree pattern allows, but also requires a field of speciali- 
zation to prepare for the independent research. Both 
areas are checked by examinations. Tools of research are 
geared to the thesis problem, and both problem and tools 
are interpreted according to the understanding of the term 
term “research.” 

The study yielded the following conclusions: 





1. The professional doctorate has undergone many 
of the vicissitudes which the Ph. D. experienced inthis 
country. 

2. The Ed. D. stresses practical and applied aspects 
of education. 

3. The Ed. D. program is adjusted to school per- 
sonnel-in-service. 

4. There is a trend toward the use of psychological 
testing and “special papers” among the procedures 
for admission to candidacy. : 

5. There is a trend toward making the decision on 
accepting candidates for the degree early in the pro- 
gram. 

6. The responsibility for the successful functioning 
of the program is vested in the faculty committee which 
directs the work of the candidate. 

7. Tool requirements are relative to the research 
proposed. 
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8. Ed. D. programs call for scholarly work. 
9. Practical research is acceptable for the Ed. D. 
thesis. 287 pages. $3.70. Mic 58-4903 


EDUCATION, PHYSICAL 


THE CONTRIBUTIONS OF PHYSICAL EDUCATION 
ACTIVITIES FOR THE DEVELOPMENT OF 
DEMOCRATIC LEADERSHIP ABILITIES: AN 

EVALUATION OF SELECTED PHYSICAL EDUCATION 
ACTIVITIES IN SECONDARY SCHOOLS TO 
DETERMINE THEIR POTENTIAL FOR DEVELOPING 
DEMOCRATIC LEADERSHIP ABILITIES 


(Publication No. 25,492) 


William Exum, Ed.D. 
New York University, 1957 


Chairman: Dr. Leonard A, Larson 


The problem had two main facets for exploration. The 
first part or body of knowledge was concerned with deter- 
mining the contributions of physical education for the 
development of democratic leadership abilities. This 
necessitated determining the definitive components of 
democratic leadership. Then a selected list of secondary 
school physical education activities was evaluated by estab- 
lished criteria. The second part of the problem was con- 
cerned with developing a set of principles derived from the 
evaluated activities to serve as guides for program adap- 
tation. 

The importance of. the problem is based upon the gen- 
eral goal of education - self realization. To reach sucha 
goal democratic leadership is of prime importance. Phys- 
ical education as part of total education can contribute to 
the development of democratic leaders through its activity 
programs. The determination of the educational potential 
inherent in physical education activities has importance 
for curriculum construction and aiding the teacher of 
physical education reach the objectives of physical educa- 
tion. 

The forms, problems, goals and techniques of leader- 
ship have been of growing concern to many people. Modern 
democratic values have served to condition this concern. 
However, there has been very little done in physical educa- 
tion research on leadership as an outcome. By far the 
great majority of studies have been concerned with the 
authority figure type of leadership or professional leader- 
ship. 

The first procedure used in collecting data was to study 
the literature of authoritative writers who had dealt with 
the concept of democratic leadership. This included a 
perusal of literature from group dynamics, sociology, 
psychology, philosophy, physical education, educational 
research and commissioned works. The criteria for 
selection were three: information based on experimental 
data; information, written by qualified persons, which had 
persisted through a reasonable space of time; and infor- 
mation accepted by authorities as being scientifically 





sound. The component aspects which comprised democratic 
leadership were developed through this investigation. 

The next step in the procedure was to establish criteria 
for evaluating the selected secondary school physical 
education activities. These criteria were constructed from 
the substantial basic statements of the definitive compo- 
nents. By a process of logical reasoning and judgment and 
consultation, validation purposes were achieved. 

The third step was to determine the opportunities in 
physical education for the development of democratic 
leadership abilities. A rating system was used in evaluat- 
ing the activities as to the degree to which the selected 
activity provided opportunity for the participant to attain 
the established criteria. The method of successive differ- 
entiation was used for this. Results were tabulated and 
graphs and charts were constructed to illustrate the sta- 
tistical findings as indications of the contributions of 
activities to the various criteria. 

Finally, principles were developed from the evaluated 
activities to serve as guides for program adaptation. The 
results produced from the forty-five selected evaluated 
activities showed that each activity had varying potential 
for the development of democratic leadership abilities. 
Scores were within three groupings: High, Moderate, and 
Low. There was variation in activities in their potential 
for meeting certain specific criteria. Generally, twenty- 
five activities were consistently high in their overall po- 
tentials. Two to three activities consistently scored low 
in potential. 

Conclusions observed that even if activities were elimi- 
nated for various reasons such as time, equipment, and 
facilities, there was still a sizable group of activities 
remaining for program adaptation. Emphasis was finally 
put on the necessity for changing certain prevalent prac- 
tices in the conducting of physical education activities if 
the potential of these activities was to be realized. 

272 pages. $3.50. Mic 58-4904 


AN ANALYSIS OF CERTAIN TIME, MOTION, AND 
TIME-MOTION FACTORS IN EIGHT ATHLETIC SPORTS 


(Publication No. 23,688) 


Robert Jay Francis, Ph.D. 
The Ohio State University, 1952 


INTRODUCTION 


Purpose of the study. It is the purpose of the study to 
determine certain time, motion, and time-motion factors 
in eight athletic sports (badminton, baseball, basketball, 
boxing, football, fencing, handball and tennis). The specific 
time, motion, and time-motion factors vary slightly among 
the sports studied. Football is used below as an example 
to show the types of time, motion, and time-motion factors 
studied: 





Football 


1. Time factors. 
1,1. total clocktime elapsing from the start of the game 
to the finish of the game (over all game time) 
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total time of actual play during the game 
average length of time per play on offense 
average length of time per play on defense 
average length of time per play of all plays 
percentage of the total actual playing time con- 
trolled by the winners 
percentage of the total actual playing time con- 
trolled by the losers 
amount of actual playing time played by each 
player 
1.9. amount of the over all game time during which 
there is no actual play 
1.10. amount of the actual game time during which 
there is no actual play 
1.11. variations in high school and college play 


Motion factors 
2.1. total distance traveled, by position, at high speed 
2.2. average distance traveled per play at high speed 
2.3. total distance traveled by each player at high 
speed 
2.4. average total distances traveled at high speed (by 
position of play) 
2.5. number of blocks attempted and number of blocks 
made 
2.6. number of tackles attempted and number of tackles 
made 
2.7. blocking and tackling percentages (number of 
successful efforts in relation to the number of 
attempts) by position of play 
8. number of times players are on the gound 
9. number of acute turns made at high speed on 
offense and defense 
2.10. number of plays executed during the game on 
offense and defense 
2.11. variations in high school and college play 


2. 
2. 


. Time-motion factors 

3.1. number of plays per minute during game time 

3.2. average rate of speed, by position, during actual 
playing time 

3.3. average rate of speed, by position, during over all 
game time 

3.4. average length of time per play on offense, on 
defense, and on a combination of offense and 
defense 

3.5. number of acute turns at high speed during actual 
playing time 

3.6. variations in high school and college play 


METHOD OF PROCEDURE 


The apparatus and equipment used. Four types of 
apparatus and equipment were used in gathering the data 
for this study. These were 1) a pursuit machine, 2) hand 
counters, 3) stop watches, and 4) recording forms. 

_ The pursuit machine operates on a 110 volt, alternating 
current. The operator can control the pursuit record 
and/or scoring which is automatically recorded on three 
electromagnetic counters. If the tasks to be done are 
greater than the operator can control with his hands, aux- 
iliary foot pedals can be plugged into the side of the ma- 
chine. 

Removable metal plates, bearing courts and fields 
patterned to scale, are a part of the machine. The same 








1713 


proportions are maintained on the tracing wheel. The 
tracing wheel, two inches in circumference, has alternate 
conductors and non-conductors so arranged that the circuit 
is closed at each one-fourth inch interval as the wheel is 
rolled along the metal plate. Timefactors are recorded on 
a Clock built into the pursuit machine and on stop watches 
which are manually operated. 

Validity of the pursuit machine data was established 
by two methods. Based on 800 records the average error 
was 1.9 per cent. The second procedure used in establish- 
ing validity involved the measurement of 100 zig-zag 
courses laid outon a basketball course. The coefficient of 
correlation for validity in the second procedure was .937. 

A reliability of .963 was established for the pursuit ma- 
chine by a test-retest procedure. 

Selection of subjects for study. All subjects had to 
meet a criterion related to skilled play. Any player studied 
had to have a record of having participated (in his sport) 
in a state, regional or national tournament or he must have 
participated intercollegiately in his sport in the Western 
Conference. 





FINDINGS* AND RECOMMENDATIONS 


Badminton. Six time, fifteen motion, and four time- 
motion factors were studied in 36 games of badminton. 
These were studied in six types of play, namely, men and 
women’s singles, men and women’s doubles, and men and 
women players in mixed doubles. Following is an example 
of the time, motion, and time-motion factors found in 
analyzing an average player in men’s singles. 

In one game a man playing badminton singles traveled, 
on the average over one-half mile at high speed and .05 of 
a mile at low speed, made 141 acute turns, propelled his 
weight in a vertical direction for the floor over 17 times, 
and hit the shuttlecock over 181 times, using at least six 
different types of strokes. All this he did in slightly over 
eight minutes and three seconds (8' 3.8"), While doing 
this he executed his acute turns at a rate of 17.51 times a 
minute and his hits at a rate of 22.5 times a minute, and 
during his performance he was propelling his body off the 
floor approximately once every thirty seconds (2.01 time 
per minute). 

The frequency and rate of movements was the greatest 
in men’s singles and the least in mixed doubles (woman 
players). 

Baseball. Five time, eleven motion, and six time- 
motion factors were studied in eleven games of intercolle- 
giate baseball. A recapitulation of the performance of the 
average infielder reveals that in the entire game he 
traveled a distance of .83 of a mile, .49 of a mile being 
traversed at high speed and .34 of a mile being taversed 
at low speed. Of this total distance, 50.88 per cent was 
traveled in going to and from his position of play. This 
average player made 24.35 warm-up throws, 5.08 throws 
in actual play, and 16.38 throws after putouts, for a total 
of 45.82 throws during the entire game. Additionally, he 
made 2.31 assists, 4.80 putouts, and 33.18 acute turns 
while traveling at high speed. With the bat he swung at the 
ball 6.07 times, contacting it 4.89 times and missing it 
1.18 times. He executed these moves during an over all 
game time of 2 hours and 10 minutes. 

Basketball. Seven time, twelve motion, and four time- 
motion factors were studied in twelve games of intercolle- 
giate basketball and seven time, thirteen motion, and four 
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time-motion factors were studied in forty games of high 
school basketball. 

The average center traveled 2.38 miles per game, 1.93 
miles of it at high speed and .45 of a mile at low speed. 

He made over 34 rebound plays, 25 abrupt stops, and 5 
pivots; he propelled his weight in a vertical direction 69 
times, handled the ball 90 times, dribbled 10 times and 
executed over 550 acute turns. These are some of the 
movements he made in a single game of basketball. 

The average demands on college players were greater 
than high school players except in the instance of the rate- 
of-speed. In collegiate games the ball changed possession 
5.36 times per minute and in high school games the ball 
changed possession 3.94 times per minute during the actual 
playing time. 

Intercollegiate Boxing. Three time, five motion, and 
five time-motion factors were determined in 36 intercolle- 
giate boxing matches. 

The average boxer in the 130 to 140 pound class ad- 
vanced his dominant hand 140.5 times, advanced his sec- 
ondary hand 105.5 times, retreated from his opponent 151.1 
times, advanced on him 115.5 times, and changed position 
in the ring 526.9 times. All this he did in three two- 
minute rounds with one minute of rest between the rounds. 

Throughout the match he advanced his hands (combined) 
at a rate of 41 times a minute which means that one or the 
other of his hands was moved toward his opponent every 
1.4 seconds. He retreated from his opponent 25.18 times 
per minute and advanced toward his at a rate of 19.25 times 
per minute. During the over all match he changed his 
position in the ring at a rate of 87.81 times per minute or 
once every .68 of a second. 

Fencing. Nine bouts each in the epee, the saber, and 
the foil were studied. Four time, eight motion, and eight 
time-motion factors were included in the study. 

During a bout the average saber player traveled 255.6 
feet, changed advance 12.30 times, changed position 152.3 
times, made 12.0 attacks, 1.1 parries, 4.1 counter attacks, 
3.5 touchés, and 3.2 ripostes. These moves were made in 
1 minute and 39 seconds.(35.74 per cent of the overall 
elapsed time of the bout). He made the moves at the fol- 
lowing rates of speed per minute: change of advance, .74; 
touches, 2.12; and ripostes, 1.93. 

Football. Data were gathered on eight time, ten motion, 
and five time-motion factors in nine Western Conference 
football games. Additionally, an analysis was made of the 
percentages of successful blocks and tackles made by 21 
players in five games of Western Conference football. 

The average player traveled 1.57 miles at high speed, 
02.22 per cent of which was traveled on offense and 47.78 
per cent of which was traveled on defense. At low speed 
he traveled 208.5 yards (.11 of a mile). The total distance 
he traveled during the game was 1.68 miles. On each 
offensive play of the game he traveled 17.47 yards and on 
each defensive play he traveled 18.57 yards. If this man 
started the football game he traveled .77 of a mile; if he 
was the first substitute at this position of play he traveled 
.02 Of a mile; if he was second substitute he traveled .19 
of a mile; if he was the third substitute he traveled .07 of 
a mile; and if he was one of two men who played as fourth 
substitute he traveled .06 of a mile. 

During the game he would have had over 53 occasions 
to block out an opponent, 37.6 of which would have been 
successful, and he would have had 11 opportunities to make 
a tackle, 7.95 of which he would have effected. He would 











have found himself on the ground 63.25 times and he would 
have participated in 154 plays. In the 154 plays he would 
have been playing offensively 83 times while playing defen- 
sively 71 times. He would have executed 124 acute turns 
at high speed. 

Handball. Twelve singles and eleven doubles handball 
games were studied. The study included six time, seven 
motion, and three time-motion factors. 

The average doubles player traveled a total distance of 
.38 of a mile per game, 31.57 per cent of which was trav- 
eled at high speed and 68.42 per cent of which was traveled 
at low speed. He hit the ball 136.81 times per game, made 
222.45 acute turns, engaged in play during 78.90 volleys, 
and traveled an average of 25.91 feet in each volley. He 
made these moves in 23.09 minutes. During the actual 
playing time he was executing an acute turn every 5.91 
seconds and was hitting the ball once every 9.58 seconds. 
In the over all game time he was traveling at a rate of .97 
of a mile per hour. , | 

The average doubles player traveled a total distance of 
.43 of a mile, 41.86 per cent of which was traversed at 
high speed. He hit the ball 203.18 times, made 297.72 
acute turns, and engaged in 69.90 volleys per game. In 
each of these volleys he traveled a distance of 32.38 feet. 
These moves he made in 22.25 minutes. During the actual 
playing time he was executing an acute turn every 2.47 
seconds and was hitting the ball once every 3.61 seconds. 
In the over all game time he was traveling at an average 
rate of 1.17 miles per hour. 

Tennis. Study was made of twelve singles and seven 
doubles tennis sets for the purpose of determining four 
time, seven motion, and three time-motion factors asso- 
ciated with the game. 

The average singles tennis player was found to travel 
1.15 miles per set, or the average. Of this distance, 58.26 
per cent was traveled at high speed and 41.73 percent was 
traveled at low speed. During this travel he made 162.08 
acute turns at high speed, made 144.08 hits, and engaged 
in 52.91 volleys of play. In each one of these volleys he 
hit the ball 2.79 times. He traveled the distance in 30 
minutes and 24 seconds and made the other moves in 8 
minutes and 28 seconds. While playing the set he was 
traveling at an over all game time rate of 2.42 miles per 
hour and was making 16.68 hits and 18.57 acute turns per 
minute during the actual playing time. 








CONCLUSIONS AND RECOMMENDATIONS 


Certain time, motion, and time-motion factors have 
been determined in eight athletic sports and these data 
have been summarized about in the findings, which have 
implications for education. 

The findings of this study can be used for documentary 
purposes. In one sense, such documentation has value for 
historical reference. In another sense it will provide one 
basis on which to compare the eight athletic sports in 
succeeding years. Future changes in game rules, coaching 
techniques, and styles of play may be reflected in future 
studies paralleling this one. 

Another use of the data found is for instructional 
purposes in physical education. Following are examples of 
ways instructors could use the data in teaching. 

1. Beginners could be oriented to the elements of the 
sports as found in this study, particularly the motion 
factors. For example, the beginner could be informed 
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that the serve, clear, and smash shots comprise 85 per 
cent of the total shots used by champion badminton players; 
and that the high clear service is used about 95 per cent 
of the time by experts. Such information points directly 
toward areas of emphasis for the learner and gives him 
well defined goals to attain. An example in football would 
be that of instructing players that successful blocking and 
tackling averages for expert college players is about 80 
per cent. 

2. Students could be informed about the fatiguing activity 
(in relation to time) involved in each of the sports, the 
implication being that they could be taught the types of 
conditioning they should have for participation in regulation 
play. Implied also is the need for teaching relaxation 
techniques which could be used in offsetting fatigue. 

3. In developing physical education programs for handi- 
capped students the findings of this study could be used as 


a partial basis for establishing such programs. Physicians, . 


physical educators, and students would be better informed 
on the requirements of the sports and thus be better able 
to select activities compatible with the handicap of the 
students. For example, in badminton, a player in men’s 
singles travels five times farther and hits the bird eight 
times more often than does a player in mixed doubles. 

4. Teachers in training as well as teachers in service 
could use the materials of this study in analyzing elements 
of the sport in which instruction is given. In basketball, 
for example, some of the dominant moves of the game 
made by expert players are rebounding and clearing the 
floor, stopping abruptly, changing direction at a high rate 
of speed, handling the ball, and dribbling, whereas, the 
pivot and the jump ball have almost disappeared from the 
game. : 

9. The data could be used for improving the apprecia- 
tion of the eight sports studied. It is speculated that spec- 
tators, and indeed many players, are not fully aware or 
appreciative of what actually goes on in those sport activi- 
ties. It is assumed that the experience of spectator and 
player alike would be enriched by a fuller understanding 
of the sports which they observe or in which they partici- 
pate. 

Following are the recommendations made for further 
study of the time, motion, and time-motion factors of 
physical education activities: 

1. That similar studies be made embracing more 
‘ physical education activities and more cases in each study. 

2. That when future rule changes are made in these 
activities subsequent analyses be made to determine the 
effects of the rule changes on time, motion, and time- 
motion factors involved. 

3. That any future study have validity and reliability 
coefficients established for procedures and findings in each 
sport or activity analyzed. 

4. That any future study should use procedures parallel 
to the ones used in this study or use such procedures as 
will make comparison of data possible. 

0. That, when possible, future studies should include 
analyses of the physiological effects of the physical edu- 
cation activities on the vital systems (respiration and 
cardiovascular, particularly). The writer has accumulated 
such information in handball, basketball, and badminton 
and has found it of value in appraising the relative physio- 
logical demands of physical education activities. 

217 pages. $2.85. Mic 58-4905 





*Because of the extensive findings in the study, only 
sample average performances are discussed in this ab- 
stract. 

Abstract published by special arrangement with The 
Ohio State University. 


AN EVALUATION OF THE PHYSICAL EDUCATION 
SERVICE PROGRAM FOR WOMEN 
IN CERTAIN SELECTED COLLEGES 


(Publication No. 25,494) 


Mary G. Jacobs, Ed.D. 
New York University, 1957 


The Problem 


This study is concerned with an evaluation of the phys- 
ical education service program for women now conducted 
by publicly controlled four-year colleges, attended pre- 
dominantly by Negroes, with a view toward the establish- 
ment of recommendations which will serve as a guide in 
the development of improved service programs. 





The Procedure 





The establishment of the physical education needs of 
college students, based on a synthesis of expert opinion, 
involved a detailed survey of (1) professional literature 
written by recognized authorities in the areas of educa- 
tional biology, educational psychology, and educational 
sociology; and (2) research studies relating to student 
needs. 

Basic principles, directly related to the established 
needs, were formulated by collecting data from (1) the 
statements of authorities and authoritative literature in 
the areas of educational biology, educational psychology, 
and educational sociology; and (2) articles and research 
studies pertaining to the principles of physical education. 

Optimum, advisable, and essential standards, which 
are in agreement with the needs and principles proposed 
in this study, were established by means of a detailed 
survey of authoritative literature relating to activities, 
the classification of students staff, requirements, and 
facilities. 

Current service program practices were determined 
by means of a check-list questionnaire sent to a represent- 
ative of each of the institutions suitable for inclusion in 
this study. Twenty-four (70%) of the institutions responded. 

The qualitative and quantitative data obtained from the 
check-list questionnaires were studied by methods of the 
range and mean, and were summarized under appropriate 
headings and subheadings. 

An evaluation, of the physical education service pro- 
gram now conducted by the institutions included in this 
study, was made by subjecting the data obtained from the 
check-list questionnaires, to a careful analysis and com- 
parison with the professionally accepted standards pro- 
posed in this study. The extent of differences between 
questionnaire data and standards was summarized and 
recorded on a rating scale. 

Recommendations for the improvement of service 
programs were made from results of the data obtained 
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from the evaluation of current physical education service 
programs. 


Results of the Evaluation 





1. There are wide variations in the present service 
program practices of the institutions studied. Programs 
range from good to very poor. 

2. The professional training of the 49 full-time staff 
members included in this study, represents the area which 
needs the least improvement in the service program, and 
the outdoor facilities of the 24 institutions forming a basis 
for this study represents the area which needs the most 
improvement. 

3. A majority of institutions meet the advisable stand- 
ard in the area of professional training. 

4. A majority of institutions are below the essential 
standards in the specific areas of instructor-student ratios, 
selection of activities, classification of students, require- 
ments, indoor facilities, and outdoor facilities. 


Conclusions 





1. There is a definite need for the improvement of 
physical education service programs for women, now con- 
ducted by the institutions included in this study. 

2. The data submitted should serve as a general point 
of reference for those who intend to formulate programs 
as well as for those who desire to improve existing pro- 
grams. Institutional differences will necessitate specific 
variations in relation to the standards and recommendations 
proposed in this study. 242 pages. $3.15. Mic 58-4906 


A COMPARISON OF PHYSICAL EDUCATION THEORY 
WITH TEACHER BELIEF AND TEACHER PRACTICE 
IN OREGON PUBLIC ELEMENTARY SCHOOLS 


(L. C. Card No. Mic 58-1223) 


Ruth Elizabeth Lautenbach, Ed.D. 
University of Colorado, 1957 


Supervisor: Professor Stephen R, Romine 


The purpose of this study is to survey the relationship 
between theory and practice of physical education in the 
elementary school. The three aspects of the problem 
selected for the study are (1) the educational objectives of 
physical education in the elementary school, (2) the organi- 
zation and administration of the physical education program 
in the elementary school, and (3) the content of and the 
procedures used in this program. 

The data for the study were obtained from two ques- 
tionnaires. One questionnaire was sent throughout the 
United States to professional leaders in elementary school 
physical education to obtain their reactions to selected 
items of theory. A second questionnaire was sent to 
elementary teachers in the public schools or Oregon to 
survey both their beliefs on these items and their actual 
practices in the schools. An analysis of the data revealed 
a gap between expert theory and teacher belief, between 
teacher belief and teacher practice, and between expert 
theory and teacher practice. However, the gap was always 
greatest between expert theory and teacher practice. 





In the light of this knowledge of the difference between 
the theory of experts and the practices in the schools 
participating in this study, the following conclusions seem 
justified in regard to the practices which did not measure 
up to the recommendations of the professional leaders in 
elementary school physical education. 

1. The possible outcome of social development was 
emphasized to the neglect of the possible outcomes of the 
development of neuro-muscular skill and the development 
of organic vigor. 

2. Few persons or groups concerned with the school 
were given the opportunity to share in the formulation of 
basic beliefs and principles and in program planning. 

3. Too few programs were planned and coordinated to 
insure unification in and progression from each grade level 
to succeeding grade levels. 

4. The teaching of physical education was the respon- 
sibility of the classroom teacher in the first five grades, 
in more than one-half of the schools without the help of a 
supervisor or coordinator. 

0. The teaching of physical education in the seventh 
and eighth grades was too infrequently done by a teacher 
who taught only physical education. 

6. Daily time allotment was not adequate. 

7. Boys and girls were separated at an unnecessarily 
early age and for too many activities. | 

8. Too little use was made of the advantages of a 
variety of groupings for taking care of individual differ- 
ences. 

9. In general, amounts of supplies and equipment were 
inadequate. 

10. Inter-school athletic competition for boys was begun 
at too low a grade level, tended toward pre-scheduled 
competition of the high school type, and was too often 
without adequate controls. 

11. Programs were not planned for all around develop- 
ment of every child. 

12. Few teachers organized activities to give continuity 
to skill development. 

13. Physical education activities were only occasionally 
integrated with other subject matter units. 

14, Few types of information related to physical educa- 
tion were emphasized to the degree that they should have 
been. 

15. Full use was not made of the opportunities for pupil- 
teacher planning and pupil leadership. 

16. Very limited use was made of the recommended 
special methods and aids in presenting physical education 
activities. 

17. Few teachers planned special activities for the 
physically handicapped child or provided an enriched pro- 
gram for the child superior in physical education activities. 

18. Full use was not made of the variety of recommended 
tools for evaluating pupil growth and development. 

The results of this study, as stated in the foregoing 
conclusions, served as a basis for recommendations for 
pre-service and in-service education in physical education 
in the elementary school. 434 pages. $5.55. 
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A PHYSICAL PERFORMANCE STUDY OF 
UNIVERSITY OF ILLINOIS MALE FRESHMEN 


(Publication No. 20,872) 


Jesse Cash MacLeay, Ph.D. 
University of Illinois, 1957 


Outstanding physical performances of highly trained 
athletics have been interpreted by many as being repre- 
sentative of the ability of most American boys. On the 
other hand, many health and physical education leaders 
claim that the American way of life with its passive enter- 
tainment has brought about a steady decline in the physical 
well-being of our youth. This study was undertaken to 
obtain facts about the physical performance of University 
of Illinois male freshmen, and to investigate the relation- 
ship of physical performance to selected environmental 
variables which existed during the student’s high school 
career. 

A stratified random sample of freshman male students 
enrolled in the University of Illinois Service Curriculum 
Activity Classes was tested on a battery of twenty-six 
relatively common activities. A total of 394 students 
completed all the tests and answered a Student Sports and 
Activity Questionnaire. 

Respectively noted in the following tests which were 
scored in a continual manner are the mean, standard devi- 
ation, and range of scores; and the percent of successful 
students for tests scored as pass or fail. Rope Climb 
(20'): 13.3 sec., 4.8 sec., 6.1--33.6 sec. (23.8% failed to 
reach the top.); Sit-ups (2 min. max.): 34.7 ti., 12.2 ti., 
3--71 ti.; Push-ups: 13.5 ti., 8.4 ti., 0--41 ti.; Standing 
Broad Jump: 77.8", 9.0", 46--103"; 440 Yard Run: 75.8 
sec., 8.9 sec., 59--122 sec.; Pull-ups: 3.95 ti., 3.0 ti., 
0--20 ti.; Hop-Step and Jump: 23.1', 4.4', 0--40.3'; Mile 
Run: 7 min. 36 sec., 32.0 sec., 5 min. 31 sec.--10 min. 
35 sec.; Baseball Throw: 61.6 yd., 12.7 yd., 16--98 yd.; 
Football Pass: 33.9 yd., 7.1 yd., 7--57 yd.; Football Punt: 
31.0 yd., 7.6 yd., 4--58 yd.; Shot Put (12 lb.): 26.8', 4.7', 
0.3--46.7'; Running Broad Jump: 12.9!', 1.7', 5.6--17.3'; 
100 Yard Dash: 14.1 sec., .9 sec., 10.6--17.9 sec.; Bar 
Vault: 416", 7", 2'6"--6'6": Sandbag Lift: 148 lb., 29 
lb., 75--200 lb.; Running High Jump: 4'0", 5.5", 2'0"-- 
5'6"; Forward Roll: 68% passed; Backward Roll: 60% 
passed; Head and Hand Stand: 36% passed; Skin the Cat: 
48% passed; Jump Stick Forward: 70% passed; Jump 
Stick Backward: 51% passed; Scale Wall (8'): 81% passed; 
100 Yard Swim: 64% passed; 20 Yard Underwater Swim: 
19% passed. 

A physical performance index was determined for each 
student in terms of the number of tests he scored above 
the mean plus the number of tests he passed. An analysis 
of variance showed no significant differences in the phys- 
ical performance index among categories of (1) Annual 
Family Income, (2) Population of Home Communities, and 
(3) Hours of Participation in Family Chores. Significant 
differences of the .01 level of significance were found 
among categories of (1) Hours of Participation in Sports, 
and (2) Hours of Participation in Passive Type Activities. 
The greater the hours of participation in sports, the higher 
the physical performance index tended to be; and the 
greater the hours of participation in passive activities, 
the lower the index tended to be. 

The Pearson product-moment correlation between the 
percent of time spent on active type activities (sports, 


family chores, manual labor) and the physical performance 
index was .550 with a standard error of .035. Pearson and 
biserial correlations between the percent of time spent 
on active type activities and results on individual tests 
ranged from .150-.617, all correlations being significantly 
different from zero at the .01 level of significance. 

226 pages. $2.95. Mic 58-4907 


SPEED OF VARIOUS NEURO-MUSCULAR RESPONSES 
IN CHILDREN AGES SEVEN TO THIRTEEN 


(Publication No. 24,642) 


William Dean McArthur, Ed.D. 
Oregon State College, 1957 


Major Professor: Carl L. Anderson 


The data relating to the study of the speed of various 
neuro-muscular responses measured with the Anderson 
Neuro-Muscular Chronometer are presented in three 
areas. Information in regard to the operation of the Ander- 
son Neuro-Muscular Chronometer, techniques of testing, 
the effect of utilizing different stimuli and the effect of 
practice on the responses is presented in the first area. 
The second area of information presents the average speed 
of sixteen neuro-muscular responses and a comparison of 
these speeds of response. Also presented in this area are 
the differences between the times necessary to elicit vari- 
ous responses and the resultant need for measures of all 
responses to determine the individual’s general response 
pattern. The third area of information deals with develop- 
mental aspects of the responses measured. Mean speed 
of responses at each age level and the increase in speed 
is presented. The relationship of the different speeds of 
response to each other during the developmental period 
is also considered. The third area of data presented also 
includes the significance of the differences between re- 
corded times of response. 

The study sample consisted of one hundred and twenty 
subjects ranging in age from seven to thirteen. Ten boys 
and ten girls at each grade level were selected at random 
from students attending the Harding Elementary School in 
Corvallis, Oregon. Speed of sixteen different neuro-muscu- 
lar responses was measured bytwotesting procedures with 
eachtest requiring fifty-three responses from each subject. 


FINDINGS: 








The following findings are related to all of the fore- 
going aspects of the research: 


1. Pre-test practice by future investigators and the 
assistance of an observer-recorder are considered 
to be essential when using the Anderson Neuro- 
Muscular Chronometer for the testing of elementary 
school children. 


. Two auditory stimuli (bell-buzzer) and two visual 
stimuli (red light-green light) are available for use 
with the instrument. Highly significant differences 
between response to the buzzer and response to the 
red light were established. Significant differences 
between response to the bell and response to the 
red light also were established. 
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. With most subjects, practice increased the speed of 
response. Data indicate a pattern of gradual in- 
crease in speed on successive trials with statisti- 
cally significant differences between the first trials 
and later trials after some practice has occured. 


. Average speed of sixteen neuro-muscular responses 
by both boys and girls at grade-levels second through 
seventh was obtained. The various neuro-muscular 
actions exhibit different time periods of response. 
Boys and girls show the same pattern of response 
speeds except for the relationship of leg flexion and 
leg abduction. 


. Significant differences appear between comparisons 
of at least five of the eight responses. 


. Average response times compiled for each grade 
level indicate a gradual increase in speed of re- 
sponse with age, except in grades six and seven. 
Neither boys nor girls increased in speed of re- 
sponse at the sixth-grade level. Boys increased in 
speed again at the seventh-grade level while seventh- 
grade girls of the sample did not increase in speed 
of response. 


. The relationship between response times for the 
sixteen actions measured changes very little during 
the developmental period considered in the investi- 
gation. Each of the responses increase in speed at 
about the same relative rate regardless of the time 
necessary to elicit the response. 


CONCLUSIONS: 


1. Use of the Anderson Neuro-Muscular Chronometer 
presents an extremely precise, yet practical, method 
for measuring neuro-muscular responses of humans 
above six years of age. Children younger than six 
years of age can be tested on selected responses. 





. There appears to be no single index of measurement 
indicative of all neuro-muscular responses. Rather, 
it appears that multiple measures are necessary to 
evaluate total response. 


. There is a gradual increase in speed of response 
with age. There appears to be a leveling out of the 
increased speed of response at the sixth-grade level 
for both boys and girls. Different responses have 
the same basic pattern of speed development. 


. Boys are slightly faster than girls in speed of re- 
sponse. 


RECOMMENDATIONS: 

Thirty different studies are recommended which can be 
conducted in this area and which would be highly meaning- 
ful to the field of physiological development. 

136 pages. $2.00. Mic 58-4908 
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AN INVESTIGATION OF FACTORS ASSOCIATED 
WITH CHANGES IN INVENTORIED INTERESTS 
DURING THE FIRST SEMESTER OF COLLEGE 


(L. C. Card No. Mic 58-1641) 


Warren Chester Bonney, Ph.D. 
The University of Texas, 1958 


Supervisor: Professor Royal B. Embree, Jr., Ph.D. 


This study was concerned with an investigation of the 
nature and possible explanation of changes in inventoried 
interests during the first semester of college. Fourfactors 
were selected as variables which could conceivable be 
associated with such changes and which could be related 
to general interest theory. These factors were academic 
grades, vocational guidance, academic attitudes and choice 
of an academic major field of study. 

One hundred thirty three subjects were selected for the 
experimental sample from the entering freshman class of 
an all-male college. The guidance and no-guidance groups 
were determined at the beginning of the semester, and the 
Occupational Interest Inventory (OII) was administered 
during the first week of classes. The OII was re-adminis- 
tered during the final week of the semester and the Survey 
of Study Habits and Attitudes (SSHA) was administered at 
the same time. 

Several of the more prominent theories of the develop- 
ment and origin of vocational interests were reviewed. 
From these theories propositions which could be directly 
related to short-term changes in inventoried interests 
were set forth, and testable hypotheses were derived from 
them. The dependent variables under study were then 
defined in terms of these hypotheses. 

Two’ subsidiary purposes of the study were an investi- 
gation of the reliability and validity of the major instru- 
ment used (the OII), and a comparative evaluation of four 
different methods of analyzing the data. The methods of 
analysis used were: (1) A special analysis of variance 
design using pre-test and post-test raw scores of the OII; 
(2) Pattern analysis using Osgood’s and Suci’s difference 
score method; (3) An analysis of OII scales appropriate 
to the student’s choice of major; and, (4) Item analysis. 

The Field scales of the OII demonstrated reliability 
and validity which is as good as has been reported for 
comparable measures of expressed vocational interest. 
The Type scales should either be revised or eliminated. 
The Level of Interest scale appears, according to results 
of other studies, to differentiate among broad occupational 
groups, but is not affective with a population as homogene- 
ous as the one used in this study. 

The student’s academic grades and whether or not he 
had experienced vocational guidance, did not, taken singly, 
evidence any significant degree of direct relationship to 
his changes in scores on the OII from pre-test to post-test. 
A significant interaction effect was found among Grades, 
Guidance and OII categories and indicated that these two 
variables apparently exerted some subtle influence on 
responses to the inventory. No clear-cut pattern of influ- 
ence was discernible. Attitudes (SSHA scores) did not 
demonstrate any significant relationships with any of the 
measures of changes in interest scores. 
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Significant differences were found among major fields 
for changes in scores on those scales defined as appropri- 
ate to the student’s choice of major. These results, con- 
sidered in relation to other results of this study, indicated 
that there were considerable differences in the degree to 
which the occupations associated with the various academic 
major fields could be stereotyped by the students prior to 
their first semester in college. 

Several improvements in methodology and experimental 
design for studies of the stability of inventoried interests 
were suggested based on implications derived from the 
results of this research. 145 pages. $2.00. 


PATTERNS OF RELIGIOUS THINKING OF UNIVERSITY 
STUDENTS AS RELATED TO INTELLIGENCE 


(L. C. Card No. Mic 58-1554) 


Marcus David Bryant, Ph.D. 
The University of Nebraksa, 1958 
Adviser: Charles O. Neidt 

The purpose of this study was to analyze the responses 
of a selected group of intellectually superior university 
students to certain religious questions and to compare 
those responses with a like group of students of average 
intellectual ability, in an attempt to determine whether 
superior college students hold significantly different reli- - 
gious concepts from students of average ability. 

The sample of the study consisted of 104 students en- 
rolled at the University of Nebraska for the school term 
1956-57. Fifty-two of the students were selected from 
those who scored highest on the American Council of Edu- 
cation Psychological Examination for College Freshmen. 
(ACE). Half of these, or twenty-six, were selected from 
fourth year students in the university and half, or twenty- 
six, from first year students in the university. These fifty- 
two students were matched with fifty-two other students 
person-for-person who ranked near the average of their 
respective classes on the ACE Scores. The matching 
was made on the basis of age, sex, college, and denomina- 
tion. 

The investigator interviewed twenty students from the 
sample personally and recorded on tape their responses 
to twenty-five questions covering five areas of religious 
thought. These five areas are Man, the Bible, the Church, 
Jesus Christ and God. These responses were used, in 
addition to others provided by the investigator, to provide 
possible responses for each item from which the other 84 
students in the sample would choose. 

This instrument, consisting of twenty-five items cover- 
ing five areas of religious thought was administered to the 
remaining 84 students by appointment. Analyses of the 
responses were made item by item and from the over-all 
response of each student by classification of responses as 
being either liberal or conservative in emphasis. 


Findings 

Differences between Seniors and Freshmen were found 
to exist on three of the twenty-five items designed to 
investigate the religious concepts of students. 

Differences between students of high intellectual ability 








and average intellectual ability were found to exist on three 

- of the twenty-five items designed to investigate the reli- 
gious concepts of students. One of the three items was 
identical with one found to result in differences between 
Seniors and Freshmen. 

On the basis of each student’s total response to all 
twenty-five items, significant differences were demon- 
strated to exist between Average Senior--Average Fresh- 
man both for their liberal responses and for their con- 
servative responses. 

On the basis of each student’s total response to all 
twenty-five items, no definite differences were found to 
exist between the following groups, both on their liberal 
and conservative responses: High-Average; Senior-Fresh- 
man; High Senior-High Freshman. 

Significant differences were revealed between matched 
pairs of High Freshman--Average Freshman on the basis 
of both liberal and conservative responses. 

Eighty-six of the total sample of 104 students were __— 
members of a church. Seven did not belong to any church. 
Eleven considered themselves adherents to some church 
although they were not members. 

The major conclusion to be drawn from this study is 
that first year university students of high intellectual 
ability think religiously more like fourth year students of 
high and average ability than they do like first year stu- 
dents of average ability. Second to this conclusion would 
be that educational advancement from first to fourth year 
in the university apparently results in changes in the reli- 
gious concepts of students from conservative to liberal 
classification. 173 pages. $2.30. 


MOTOR ACTIVITY AS A VARIABLE 
IN RETROACTIVE INHIBITION 


(Publication No. 24,974) 


Theodore C. Hsin Chang, Ph.D. 
New York University, 1957 


An experiment was designed to investigate retroactive 
inhibition as a function of isolation of set in the original 
and interpolated learning response systems, and three 
degrees of repetition of a single interpolated list. Writing 
in addition to oral responses and oral responses alone 
were the two modes used in the alternating and successive 
learning situations. Kinesthetic stimulation and tension 
produced by the writing activity were studied for their 
facilitative and inhibitory effects on learning and retention 
of verbal materials after interference. Four major con- 
ditions varying the mode of response in the usual retro- 
active inhibition paradigm: (OL-IL-RL) were employed, 
correspondingly: I: O-O-O, II: O-O+W-O, III: O+W-O- 
O+W. IV: O+W+0+W+0+W (O and W, oral and written 
responses, respectively). 

The data were presented in tabular and graphic forms. 
Statistical treatment of data was made by the use of analy- 
ses of variance, “t” tests and correlations. The three 
repetitions of the interpolated task were 8, 16 and 24 trials 
for each major condition, while original learning and re- 
learning were always carried to eight trials. There were 
twelve experimental conditions and two control conditions 
with no interpolated activity between the original learning 
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and relearning. The subjects tested were forty-eight 
Chinese students and the learning materials used were 
paired associates, with a Chinese character as the stimulus 
item and an English syllable as the response item in each 
pair. Presentation of material was made on a motor drum, 
running at a rate of three seconds for the exposure of each 
item and for the recall of the response. All recall was in 
the form of anticipation of the response item. For record- 
ing the written responses of the subjects an equipment with 
a movable tape synchronized with the speed of the drum 
was employed. A practice list was learned before each 
original learning session, and a warm-up list before the 
relearning periods. Criterion of learning was based on 
two measures: recall and relearning scores. Relearning 
scores were further converted into savings scores. Per- 
centages of retroactive inhibition were computed from 

both measures of learning. Overt intrusions from the 
interpolated list were recorded for each subject during 
recall, Written responses were analyzed for the style of 
handwriting and related to the oral responses. 

The results, in general, showed that: 

1. Retroactive inhibition was significantly reduced by 
an alternation of the mode of response, when rate of recov- 
ery (trials-to-learn) was the criterion of learning. Retro- 
active effects did not differ significantly for the four major 
conditions, when recall scores were concerned. 

2. There was no reliable difference found forthe effects 
on retroactive inhibition among the three degrees of inter- 
polated learning, though the interpolated learning conditions 
with eight trials produced a generally higher amount of 
inhibition than the other two interpolated learning conditions 
for both measures of learning. 

3. Interference as measured by overt intrusions showed 
markedly different patterns from the retroactive inhibition 
scores. Predominance of overt intrusions were registered 
in the first relearning trial and the conditions with eight 
interpolated trials. The frequency of overt intrusions was 
relatively constant for the variations of mode of response. 

The results were discussed in the light of previous 
findings on kinesthetic stimulation in learning and retention, 
isolation of set and of interference studies and theories. 
Early distractibility in shift of set and habituation of the 
response mode were factors assumed attributable to the 
discrepancy in interference effect between the recall and 
the trials-to-relearn scores under the interpolated learn- 
ing conditions. Further research on the similarity, tem- 
poral and degree factors was suggested. 

122 pages. $2.00. Mic 58-4909 


THE CONSTRUCTION AND VALIDATION OF AN 
INSTRUMENT TO MEASURE CLASSROOM ADJUSTMENT 
OF CHILDREN IN THE PRIMARY GRADES 


(L. C. Card No. Mic 58-1065) 


Olive F. Eldridge, Ed.D. 
Boston University School of Education, 1957 


I, Problem: 
To construct a measure of classroom adjustment which 
would be easily administered and interpreted by the 
classroom teacher. 





II. Procedure: 
A. Two measures were developed; an 86 item Teacher 
Checklist and a 40 item Parent Rating Scale. 











1. Classroom teachers were asked to submit situations 
which would give evidence of good classroom adjust- 
ment. Ten trait categories were established as 
follows: concentration, cooperation, courtesy, 
emotional stability, friendliness, health, initiative, 
responsibility, self-confidence and self-reliance. 

A list of 86 items, to check the child’s performance 
in these trait areas was compiled. 

i.e. “He is willing to lead Opening Exercises (initi- 
ative).” 

Any item which could not be objectively observed 
was discarded. For ease of checking, the 86 items 
were so arranged as to follow the routine of a 
normal classroom day. Each child was rated twice 
on the Checklist. In 12 classrooms, (299 children) 
the child was rated by his own teacher first, then by 
a second person. In 4 classrooms (101 children) 
the child’s teacher did both ratings with a lapse of 
4 weeks between the two. 


. The Parent Rating Scale again attempted to get 
evidence on the same ten traits. 
i.e. “He can shop by himself (Initiative).” 
The parents were asked to check each item as “Usu- 
ally, Often or Occasionally.” 


B. Four hundred first grade children who participated in 
the study were administered the following tests: 


. Otis Quick Scoring Mental Ability Test. 
. The Teacher Checklist of Adjustment. 
. The Parent Rating Scale was filled out by parents of 
the children. 
The Detroit Word Recognition Test and the Boston 
University Reading Tests were used to measure 
reading achievement. 


II, Major Findings and Conclusions: 
A. Teachers and parents found both measures were easily 
administered. 


B. Reliability was established as follows: 
1. For the Teacher Checklist 


a. Correlation between 2 raters was .73. 

b. Correlation on same rater twice was .97. 

c. Split half reliability for whole test corrected 
by Spearman Brown Formula was .96. 

d. Item analysis revealed significant differences 
for 81 out of 86 items for high and low scores. 


. For the Parent Rating Scale 


a. Split half correlation on whole test, corrected 
by Spearman Brown Formula, was .70. 

b. Item analysis revealed significant differences 
on 24 of the 40 items. 

c. The Parent Rating Scale did not correlate siynifi- 
cantly with the Teacher Checklist (.16). 


C. Relation of Adjustment to Reading Achievement 


1. Positive Correlations of .48 and .57 were found 
between adjustment and reading achievement. 
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2. Children were divided on the basis of adjustment 
scores into three groups--high, middle and low. 


a. The means of these three groups on the Detroit 
Word Recognition Test were 25.76, 19.00 and 
13.80, respectively. Means on the Boston Univer- 
sity Test were 88.3, 52.0 and 40.5, respectively. 
The differences in achievement were statistically 
significant between high and middle as well as be- 
tween middle and low groups. 


. The mean mental age for the high group was 90.5 
months, for the middle 82.5 and for the low 80.0. 


. The difference in mental age between the high 
and the middle group was very significant but 
the difference between the middle and low groups 
was not significant. 


. The mean I Q’s were 118, 107 and 105 for high, 
middle and low groups, respectively. The differ- 
ence between the high and middle groups was 
statistically significant but this was not true 
between the middle and low groups. 

113 pages. $2.00. 


AN INVESTIGATION OF RELIGIOUS ATTITUDES 
AMONG CATHOLIC SENIORS IN COLLEGE WHO HAVE 
HAD VARYING AMOUNTS OF CATHOLIC SCHOOLING 


(L. C. Card No. Mic 58-1117) 


George Francis Flanagan, Ph.D. 
University of Minnesota, 1957 


Major Adviser: Dr. Gordon M, A. Mork 





The main purpose of this study was to discover whether 
the religious attitudes of Roman Catholic seniors in col- 
lege are related to the amount and level of their Catholic 
schooling. A secondary aim was to gather descriptive 
information regarding the seniors’ personal background, 
religious practices and reactions to various aspects of 
their college experiences. 

The population was 937 Catholic seniors in seven 
Catholic colleges and four state colleges onthe Minneapolis 
and Duluth campuses of the University of Minnesota. A 
fourteen-page Inventory of Religious Attitudes was admin- 
istered. Groups with varying amounts and levels of Cath- 
Olic schooling were formed in order to note whether there 
were differences in students’ reactions associated with 
Catholic schooling differences. The role of the school was 
isolated, to some extent, by the consideration of other 
factors which might be related to religious attitudes: age, 
sex, religion of parents, contact of parents with Catholic 
schools, and the educational level of the parents. The 
religious attitude items were scored, with 118 Catholic 
seminarians serving as the criterion group. 


Conclusions 


On the basis of the findings in this study, the following 
conclusions are drawn: 








1. There is some relationship between the religious 
attitudes of Catholics who are seniors in college 
and the amount and level of their previous Catholic 
schooling. The superiority of any specified amount 
or level of Catholic schooling has not been demon- 
strated. There does seem to be, however, an 
association between having had some Catholic 
schooling and possessing religious attitudes which 
conform to Catholic expectations. 





. The influence of age, religion of parents, contact of 

parents with Catholic schooling and the educational 

‘level of the parents was not discernible in the reli- 
gious attitudes of the collegians. The most signifi- 
cant influence beyond the schooling variable was the 
sex difference in religious attitudes, with women 
showing greater conformity to Catholic views than 
the men students evidenced. 


. The seniors included in this study were good Cath- 
olics, as inferred from their report about their 
religious practices. A more precise estimate can- 
not be formulated because of the lack of appropriate 
norms. Many of the seniors were undoubtedly lead- 
ing a rich Catholic life, though the percentages of 
seniors performing some of the religious practices 
were low. 


. The values of college experience were considered 
by the students in this investigation to be mostly in 
“practical” terms, though not exclusively. Prob- 
lems associated with helping students develop a 
more comprehensive appreciation of the goals of 
Catholic education and the use of the wide range of 
college experiences in attaining these goals seem to 
need attention by Catholic educators. 


This study found that there were some differences in 
response to items investigating religious attitudes among 
Catholic seniors with different Catholic schooling back- 
grounds. No attempt was made to explain these differences 
nor was the complete concept of “Catholic schooling” de- 
fined. The chief concern has been to note whether some of 
the results of Catholic schooling match some of the pur- 
poses set for it. At this stage, answers cannot be definitive 
or conclusive. This study may be valuable, therefore, 
mainly because it offers some leads for further research 
into the study of Catholic schooling outcomes. 

369 pages. $4.75. 


CONSTRUCTION AND EVALUATION OF COMPARABLE 
MEASURES OF ENGLISH LANGUAGE 
COMPREHENSION IN READING AND IN LISTENING 


(Publication No. 22,119) 


Mary Therese Hayes, Ed.D. 
Boston University School of Education, 1957 


The study developed measures of comparison between: 
the reading and the listening comprehension of primary 
grade children. Comprehension was assumed to involve 
visual or auditory perception of words; understanding of 
the idea expressed in a word or sentence; and enough 
understanding of the idea in relation to other ideas to 
classify it. 
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The hypothesis was that tests, different in structure and 
content from existing measures, are needed to show direct 
comparison between listening and reading and that validity 
will be established through equating the forms both as 
listening and as reading measures rather than through 
correlation with other tests. Among the assumptions set 
up for test construction were: : 


1. That two tests be built as parallel in nature as 
possible 


. That two designs be made for each test; one to 
measure listening and the other to test reading 


. Thata category technique be employed to measure 
responses 


. That categories be those from among the major 
subdivisions of Roget’s classification most fre- 
quently included in books for young children or in 
programs viewed by them 


. That test words be selected on the basis of category 
needs rather than by random sampling 


Procedures 

On the basis of a preliminary study in which vocabulary, 
sentence, and tests were tried out with groups of children 
from three states, four test forms were prepared for the 
experiment. Each booklet had nine pages of test material 
which measured 250 words and 100 sentences. 

A split-half plan of test rotation was followed with each 
child taking one form as a reading and other as a listening 
measure. Final test data were supplied from 206 cases at 
the second and 109 cases at the third grade level. 

Items were selected for the final forms that (1) main- 
tained the approximate degree of difference between read- 
ing and listening that was determined by an analysis of all 
test data; (2) showed increase in per cent of correct re- 
sponses as measures of reading from grade two to grade 
three level; and (3) guaranteed parallel degrees of differ- 
ence as reading and as listening measures in all forms. 





Results 

In addition to the tests developed to show direct com- 
parison between reading and listening, a third form was 
built which can be used as a reading or a listening test to 
measure increments of learning. The measures were 
equated as follows: 


1. Category grouping were retained intact and care- 
fully matched on all forms. 


. Items were arranged in blocks of ten, with the 
average per cent of correct responses as measures 
of listening and of reading the same on all forms. 


. A balance of 3- 3 - 4 was maintained in selecting 
items to fit each category group. 


. Each form measures 80 words and 40 sentences. 


0. The average difficulty level for items on each form 
centers around the 87 for listening and the 73 for 
reading determined through the experiment. 


Conclusions 

The test when standardized for grades 1-3 should help 
to determine (1) the significance of the difference between 
the individual child’s listening and reading comprehension 








in terms of instructional planning; (2) the significance of 
no difference between the child’s understanding of spoken 
and written language in terms of guidance practices; and 
(3) the possibilities indicated by a comparison of test 
scores for increased use of oral learning experiences. 
370 pages. $4.75. Mic 58-4910 


THE RELATIONSHIP BETWEEN ACADEMIC 
ACHIEVEMENT AND PROBLEMS OF SELECTED 
EIGHTH GRADE STUDENTS IN THE 
KEALING JUNIOR HIGH SCHOOL 


(Publication No. 24,830) 


James Anna Elmore Kirven, Ed.D. 
Indiana University, 1957 


Chairman: Doctor Shirley H. Engle 


The purpose of this study was to investigate the rela- 
tionship between the problems of students as revealed 
through the Mooney Problem Check List and academic 
achievement. More particularly, the study was (a) to 
determine the problems in eacharea of the Mooney identi- 
fied as problems, by low and high achieving students, (b)to 
determine whether there was any differences inthe problems 
indicated by the low and high achieving students, (c) to 
determine whether there was any difference in the prob- 
lems indicated by low achieving boys and girls, and (d) to 
determine whether there was any difference in the prob- 
lems indicated by the high achieving boys and girls. 

The population selected for the study was 50 pairs of 
low and high achieving eight grade students of Kealing 
Junior High School, Austin, Texas. Each pair of students 
was composed of a low and a high achiever matched in 
respect to intelligence quotient, chronological age, and 
sex. 

The findings show that: (a) low achievers had a range 
of problems from 5 to 135; (b) high achievers had a range 
of problems from 5 to 84; (c) most problems of low achiev- 
ing students were in the area of “School” and “Money, Work 
and the Future”; and (d) most problems of high achieving 
students were in the area of “School.” Comparison of low 
achievers and high achievers show that: (a) low achieving 
girls had more problems than high achieving girls; (b) low 
achieving boys had more problems than high achieving 
boys; (c) low achieving girls had more problems than low 
achieving boys; (d) high achieving girls had more prob- 
lems than high achieving boys. 

From the findings of this study concerning the relation- 
ship between academic achievement and problems of stu- 
dents, the following conclusions were made: (a) the prob- 
lems of most concern to low achievers were those on how 
to get along with adults, with their peers, and with them- 
selves and how to achieve economic security; whereas, 
the problems of most concern to the high achievers were 
the unchallenging quality of class work and the desire for 
economic independence. This conclusion is based on the 
responses made by low and high achievers in the areas of 
“School,” “Home and Family,” “Self-Centered Concerns,” 
and “Money, Work and the Future.” (b) Low achieving 
students appear to understand many of the reasons for 
their low academic success. This conclusion is supported 
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by the problems indicated by the low achievers in Area I, 
Health and Physical Development and Area II, School. 
Although the study does not prove that the number of prob- 
lems a student has bears a casual relationship to low 
academic achievement, it does suggest a relationship be- 
tween the number of problems of students and academic 
success which might bear further investigation. Low 
achievers have significantly more problems than high 
achievers and low achieving girls have significantly more 
problems than either the low achieving boys, high achieving 
boys or the high achieving girls. 

From the findings of the present study, the following 
recommendations are proposed to aid in the adjustment of 
students in the Kealing Junior High School: (a) That the 
administration provide adequate personnel in the guidance 
department so that individual as well as group guidance 
may be employed to help in the school. (b) That classroom 
teachers be made aware of the abilities, interest, and 
problems of students in the school. (c) That a planned job 
placement service be conducted for part-time employment 
of junior high school age youth. (d) That an orientation 
program for pupils promoted to senior high school be 
initiated for the purpose of helping students bridge the gap 
between junior and senior high school. (e) That the guid- 
ance and health department coordinate their service to 
help students eliminate the many common health problems 
indicated in this study. (f) That a continuous inservice 
guidance program be made a part of the inservice educa- 
tional program for all professional personnel in the school. 
(g) That a further study be made of the problems observed 
in conference or interview with students and the academic 
achievement of students. 147 pages. $2.00. Mic 58-4911 


THE EFFECT OF CERTAIN CHEMOTHERAPEUTIC 
AGENTS UPON VOCATIONAL COUNSELING 
SERVICES IN A NEUROPSYCHIATRIC SETTING 


(L. C. Card No. Mic 58-1656) 


Clifford Stanley Knape, Ph.D. 
The University of Texas, 1958 


Supervisor: Professor Dr. Royal B. Embree, Jr. 


This study was undertaken to explore the effects of 
some of the newer chemotherapeutic agents upon relation- 
ships and techniques basic to the vocational counseling 
function in a neuropsychiatric treatment center. The in- 
creasing emphasis upon chemotherapy in neuropsychiatric 
practice suggests that associated services such as voca- 
tional counseling may require adaptation of techniques, 
interpretive criteria, or timing. 

Sixty-one hospitalized chronic schizophrenic patients 
were studied during a three-month experiment involving 
two treatment phases. After a base period of one month 
during which no medication was given, the patients were 
randomly divided into three treatment groups. The treat- 
ment given these groups were Ritalin, glutamic acid, and 
a placebo. After this first treatment phase, the medication 
groups were changed to Thorazine, Pacatal, Thorazine- 
Ritalin, Thorazine-Pacatal, and Pacatal-Glutamic. The 
placebo group, being the control group, remained the same. 
Evaluations were taken at the end of the base period and 





at the end of each of the two treatment phases. Each 
evaluation consisted of a Q-sort self-concept measure, a 
counseling readiness rating scale score, a dexterity test 
(Purdue), a digit span test (Wechsler-Bellevue subject), 
and a block design test (Wechsler-Bellevue subtest). 

Statistical treatment of the data was accomplished 
primarily by the t test of significance of mean differences 
and the F test of significance of variance differences. The 
chi-square test and the signs-test were used when indicated. 
The significance tests were computed for inter-group 
differences at each of the evaluation periods, and for intra- 
group differences as the experiment progressed. Inter- 
correlations among the major variables were also com- 
puted. 

The digit-span subtest and the Purdue Pegboard were 
found to be most clearly affected by medication variations, 
but significant effects were identified for each of the eval- 
uation devices utilized. Use of the Q-sort approach to a 
study of self-concepts was found to be difficult and perhaps 
inappropriate for neuropsychiatric groups. 

A very marked “placebo effect” was discernible. This 
is the psychological effect of placebo administration, or at 
least, of placebo administration when that placebo simulates: 
a highly regarded medication such as Thorazine. The 
conclusion was reached that this placebo effect could not 
over-ride real medication effects, and that the placebo 
effect loses strength as the duration of the placebo-admin- 
istration period increases. 

After medication, subject in the Glutamic group made 
higher deterity and block-design scores. Compared with 
the Control group the Glutamic group was less variable 
on the digit-span test. Compared with the Ritalin group, 
the Glutamic group made higher dexterity scores with 
less variance. When Glutamic was combined with Pacatal, 
these same comparative findings were generally obtained. 

After medication, the Thorazine group evidenced a 
trend toward better hygieology as reflected by higher 
scores and more favorable ratings. The Thorazine group 
was found to demonstrate better hygieology than all of the 
other groups as a whole. These indications, however, 
were not obtained when Thorazine was combined with 
Ritalin or with Pacatal. 

Several implications for further research was found. 
Further investigation should be undertaken into the placebo 
effect. The possible values of Glutamic acid should be 
explored from other viewpoints, including a clinical re- 
appraisal of this agent. The values of such combinations 
as Thorazine-Ritalin need further research, Other combi- 
nations, such as Pacatal-Glutamic, should be reappraised. 

For counselors in neuropsychiatric settings, the im- 
plication was disclosed that normative data may well be 
needed for certain medication and certain sensitive meas- 
ures. Counselors should interpret test results -- and 
form interpersonal evaluations -- with even more caution 
than is usually exercised. 

As in every counseling situation, the counselor must 
know the client -- and in the neuropsychiatric setting, 
this includes knowing the client’s prescription. _ 

220 pages. $2.85. 
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MOTIVES IN SELECTING ELEMENTARY 
AND SECONDARY SCHOOL TEACHING 


(L. C. Card No. Mic 58-1575) 


Gerhard Lang, Ph.D. 
Columbia University, 1958 


Problem 





The purpose of the study was to compare female ele- 
mentary with female secondary school teachers with re- 
gard to their motives for teaching. Motives were ascer- 
tained in two ways: (1) by analyzing the stated reasons for 
teaching, and (2) by inferring psychological needs on the 
basis of subjects’ self-descriptions. Relationships were 
explored between the motives and the variables of age, 
length of teaching experience, and satisfaction with teach- 
ing. 


Methods and Procedures 





The sample consisted of 101 female elementary and 87 
female secondary in-service school teachers, ranging 
from 21 to 29 years of age, andteaching in 16 public schools 
in New York City. The teachers were asked to response, 
anonymously, to the Edwards Personal Preference Schedule, 
designed to measure the relative importance of 15 psycho- 
logical needs, and the Lang Scale of Motives for Teaching. 
The Lang scale measures the degree to which each of 25 
reasons has influenced the subject to select teaching as 
her profession. The 25 reasons, selected from an initial 
collection of 76 reasons, represent varying degrees of 
social acceptability. The judgments of 60 people, 18 edu- 
cators and 42 non-educators, were used to determine the 
social acceptability value of the 76 reasons in accordance 
with Thurstone’s method of equal appearing intervals. 


Results 


The following findings, related to stated hypotheses, 
were statistically significant: 

1. Elementary teachers are similar to secondary 
teachers with regard to the social acceptability of reasons 
perceived as influential in their choice of teaching. Both 
groups rate as most influential, reasons which are socially 
acceptable. They rate as least influential, reasons which 
are socially unacceptable. 

2. Elementary teachers emphasize reasons relating to 
the “mothering” aspects of teaching, such as “I like work- 
ing with children” and “I like to give to and to receive love 
from children.” They also manifest a significantly greater 
need for Nurturance than do secondary teachers (r = -.23). 

3. Secondary teachers emphasize reasons relating to 
the academic and intellectual facets of teaching, such as 
“I enjoy the intellectual fellowship of other teachers” and 
“I like the continuous opportunity to learn.” They also 
manifest a significantly greater need for achievement than 
do elementary teachers (r = .12). 

Other findings, not related to stated hypotheses, were 
statistically significant: 

1. Age is negatively related to sesiti for Exhibition 
and Dominance. 

2. Teaching experience and the need for Nurturance 
and Affiliation correlate postively. Experience and the 
need for Achievement and Aggression correlate negatively. 














3. Satisfaction with teaching is positively related to 
it is negatively re- 


needs for Endurance and Affiliation; 
lated to the need for Autonomy. 


Conclusions 





1. Teachers are reluctant to admit, even when respond- 
ing anonymously, the influence of less socially desirable 
reasons for teaching. This reluctance may, in part, bea 
reflection of the conforming behavior which our society 
expects from teachers. It may also indicate that teachers 
find it difficult to recognize that certain reasons, such as 
“I like to be in a position of authority,” irrespective of 
their social desirability, were potent factors in their 
selection of a teaching career. 

2. There appear to be some differences in the psycho- 
logical needs of women teachers who select the elementary 
and secondary levels of teaching. 

3. In teaching, some psychological needs such as 
Affiliation and Endurance may be satisfied, while the grat- 
ification of other needs such as Autonomy may be frus- 
trated. 92 pages. $2.00. 


A STUDY OF AMBIGUITY IN NONVERBAL TESTS 
(L. C. Card No. Mic 58-1230) 


Gwendolyn Norrell, Ed.D. 
University of Colorado, 1957 
Supervisor: Associate Professor Richard Fox 

Problem.--The purpose of this study was to investigate 
the degree to which ambiguity factors in nonverbal tests 
interfere with the performance of individuals and to ex- 
plore the use of ambiguity in adding a new dimension to 
testing. 

Methods and procedures.--The test used in the study 
was labeled the “Uniqueness Test” and was composed of 
geometric and picture-grouping items having multiple 
solutions. 

The test was administered to three groups: the Expert, 
Superior, and Unselected junior high school students. The 
Expert group was composed of individuals who had con- 
siderable experience with psychological tests, the Superior 
group represented the more highly intelligent students, 
and the Unselected group was comprised of more typical 
students. 

The Expert and Unselected groups were asked to choose 
an answer, stating a reason for each, and to choose alter- 
nate answers, giving a reason for each. An interview was 
used with the superior group to give the examiner an 
opportunity to determine individual reactions. 

Conclusions.--On the basis of the analysis of the data 
reported, the following general conclusions seem war- 
ranted. 

1. There was wide variation in the number of answers 
and alternates chosen by different individuals and the 
quality of rationales presented for them. 

2. Response to ambiguity in this study was not ex- 
plained by intelligence, but rather seemed to be allied with 
a personality characteristics, possibly the rigidity-flexi- 
bility continuum. 
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3. Nonverbal grouping test items involving the use of 
geometric figures and pictures are ambiguous, and individ- 
uals respond to these ambiguities. 7 

4. Ambiguity factors interfered with the performance 
of certain individuals in all groups used in the study: the 
experts and the more highly intelligent students, as well 
as those students of low normal intelligence. These groups 
were aware of the same types of ambiguities. 

0. Certain individuals tend to make low scores on tests 
such as the Uniqueness Test because of perceived ambi- 
guities. | 

6. Some persons do not perceive ambiguities in non- 
verbal test items of the kind used in this study, and the 
pointing out of same does not result in changed perception. 

7. Some persons do not see alternate answers, some 
see them with effort, and some see them readily. 

8. Some individuals of all groups found it difficult to 
verbalize reasons for choosing an answer. 

9. The solution of figure- and picture-grouping prob- 
lems involves the use of verbal concepts. 

10. The solution of each figure- and picture-grouping 
test item is somewhat different, even though there are 
identical elements in common. Each individual must be 
able to “switch sets” quickly from item to item. 

11. In the interview situation it was noted that the ways 
of attaining an answer differed for different individuals. 

12. The directions for grouping test items introduce 
further ambiguity because they are generally structured 
for grouping principle only, when actually two principles 
are involved: grouping and combination. 

13. Tests using geometric figures frustrate some indi- 
viduals. 

14. A one-choice response item seems to impose a re- 
striction on some individuals, possibly the insightful, 
more creative individual. 169 pages. $2.25. 


THE IDENTIFICATION OF SOME CORRELATES 
OF UNDERACHIEVEMENT 


(L. C. Card No. Mic 58-1359) 


Loron M. Simon, Ph.D. 
Columbia University, 1958 


This study was concerned with the relationship of five 
personality and social variables to underachievement in 
the ninth and tenth grades of a public school. Underachieve- 
ment was defined as that 25% of each class having the 
greatest discrepancy between intelligence-test rank and 
achievement-test rank indicating underachievement. 
Achievement was defined as that 25% of each class center- 
ing around zero discrepancy between intelligence test rank 
and achievement test rank. The two groups consisted of 
180 boys and girls selected from 415 students in two high 
school classes. The intelligence measure was the revised 
Army Beta Examination; the achievement measure was 
the total score on the California Achievement Battery, 
Advanced Form. 

The experimental groups consisted of 88 underachiev- 
ers and 92 achievers. The subjects were given the Nye 
Adolescent-Parent Relationship scale, the Cowan Test 
Anxiety scale, a specially prepared socio-metric device, 
and the Porter Vocational Plan scale in a group situation. 





Socio-economic level was determined by use of the occupa- 
tion scale of the Warner, Meeker, and Eels Index of Status 
Characteristics scale. 

Hypothesis 1 stated that achievers have a better rela- 
tionship with their parents than do underachievers. Hy- 
pothesis 1 was not supported by the data. Analysis of the 
data by sex and socio-economic groups revealed signifi- 
cant differences in the direction opposite to that predicted. 

Hypothesis 2 stated that underachievers have more 
test anxiety than achievers. The general hypothesis was 
not supported by the data. Analysis of the data by sex and 
socio-economic level failed to reveal significant differ- 
ences. 

Hypothesis 3 stated that underachievers tend to pick 
underachievers as friends; achievers tend to pick achiev- 
ers. This hypothesis was not supported. 

Hypothesis 4 stated that underachievers tend to come 
from lower socio-economic level homes. This hypothesis 
was not supported. 

Hypothesis 5 stated that achievers will tend to have 
vocational plans requiring further education; underachiev- 
ers either do not have vocational plans or have vocational 
plans which do not require further education. Under- 
achievers and achievers in the ninth grade were not differ- 
entiated. Underachievers and achievers in the tenth grade 
were differentiated as predicted. Analysis of data by sex 
failed to reveal significant differences. The females, 
whether achieving or underachieving, tended to have voca- 
tional plans requiring additional education. Chi square 
analysis did not reveal differences on the basis of socio- 
economic status. 

In all five hypotheses there were no statistically signifi- 
cant differences until sex and socio-economic factors 
were considered in the analysis. This suggests that the 
multiple factors involved in underachievement are differ- 
entially related to sex and socio-economic status. 

113 pages. $2.00. 


PROGRESS IN READING WITH REFERENCE TO THE 
QUANTITATIVE MEASUREMENTS OF THE BINET: 
A STUDY OF LONGITUDINAL RECORDS 


(L. C. Card No. Mic 58-1502) 


Dolores Catherine Toms, Ph.D. 
University of Michigan, 1957 

The purpose of this study is to evaluate the quantitative 
measurements on the Binet Intelligence Scale, namely, the 
basal age, mental age, and terminal age, with reference to 
progress in reading. Although the mental age has been 
used extensively as an estimate of reading ability, the 
basal and terminal ages which represent the lowest and 
highest levels of performance, respectively, have been 
considered only infrequently in this connection. Thus, the 
basic problem here is to give equal attention to the basal, 
mental, and terminal ages relative to achievement in read- 
ing. The subsidiary problem is to find the relationship 
between the rates of growth for reading and each of the 
quantitative measurements on the Binet Scale. 

The population consists of one hundred fifty-nine pupils 
who attended the University Elementary School of the 
University of Michigan. The data are obtained from the 
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Kuhlmann and Stanford revisions of the Binet Intelligence 
Scale, the Gates Primary Reading Tests, and the Stanford 
Achievement Test which were administered seriatim to 
each pupil during the elementary grades. 

Progress curves of the test results to which the slopes 
were fitted by the method of least squares are plotted on 
graphs for each pupil. For the purpose of statistical analy- 
sis, the levels of growth are derived from the slope inter- 
cept point where the difference is found between reading 
age and each of the three ratings on the Binet at the age of 
beginning reading and at successive twelve months’ inter- 
vals. Tests of significance are used to analyze these data 
for the total group and for the subgroups classified ac- 
cording to sex, and to the age of beginning reading. 

Significant differences are found between the means of 
the differences between basal age and reading age, mental 
age and reading age, and terminal age and reading age. 
The reading ages, on the average, are closer to the basal 
ages at the age of beginning reading and at the lower chron-. 
ological ages, but closer to the mental ages at the higher 
age levels. The ratings in reading tend to be closer to the 
basal ages for boys and girls, but closer to the mental and 
terminal ages for girls than boys. The differences between 
between the sexes are greater at the age of beginning read- 
ing than at the later chronological ages. For late readers 
the reading ages differ less from the basal ages than the 
other two intelligence ages; and for early readers the 
reading ages more closely approximate the mental ages. 
There is a greater difference in the means between early 
and late readers among girls than boys. 

The correlations between the rates of growth for read- 
ing age and basal age, mental age, and terminal age are 
positive and significant at the 1 percent level. The highest 
correlation of .39 which is found between the rates of 
growth for reading age and mental age is not significantly 
different from any of the others. 

The following conclusions apply specifically to the 
interpretation of the test results for the population included 
in this study. 1) In the beginning stages of reading, the 
basal age seems to be a better identifier of the expected 
level of achievement in reading than are the mental and 
terminal ages; whereas at the higher chronological ages, 
the mental age appears to be the best indicator. 2) Over 
successive chronological ages, the reading age tends to 
be (a) closer to the basal age for boys and late readers 
than for girls and early readers; but (b) closer to the 
mental and terminal ages for girls and early readers than 
for boys and late readers. 3) The terminal age appears 
to be of least value in estimating progress in reading. 

4) None of the rates of growth in the intelligence ages 
seems better than any of the others in predicting the rate 
of growth in reading age. 200 pages. $2.60. 





AN ANALYSIS OF PEER RATINGS 
(L. C. Card No. Mic 58-1551) 


Niels Christian Wodder, Ed.D. 
The University of Nebraska, 1°58 
Teachers College 


Adviser: William E. Hall, Ph.D. 


THE PROBLEM AND METHODS OF THE STUDY 


The first purpose of the study was to determine if the 
time required for administering and scoring the Friend- 
ship Rating Scale could be reduced without appreciably 
reducing the value of the results of the rating. The third 
purpose was to discover if a group much smaller than the 
total could do an adequate job of rating the group. The 
fourth purpose was to determine whether or not a factor 
of reciprocity was influencing the ratings. The final 
purpose was to determine the extent of the relationship 
between: (a) the ratings and cumulative grade average, 
and (b) the ratings and the linguistic and quantitative scores 
on the American Council on Education Psychological Test. 

Ratings were obtained from several organized houses 
on the University of Nebraska campus in the spring of 
1956 and from three selected houses in the spring of 1957. 
Ratings from 1954 and 1955 were obtained from previous 
studies that had involved this rating scale. The Friendship 
Rating Scale used in 1956 was a sociometric device of nine 
items. It was shortened to a four item scale in 1957. 
Statistical techniques were used to determine the stability 
of the ratings over varying lengths of time. The rating 
sheets were scored: (a) using the total group, and (b) sev- 
eral times using smaller groups. The various rankings 
were compared using rank-order correlation methods. 
Certain procedures were used to test for a factor of reci- 
procity that might exist in the ratings. Finally, correlation 
techniques were used to compare the Friendship Rating 
Scale scores with the cumulative grade averages and the 
“L” and “Q” scores as obtained on the American Council 
of Education Psychological Test. 


RESULTS OF THE STUDY 


By carrying out the above procedures the following 
conclusions can be drawn. 

1. The shortened version seemed to be almost equiva- 
lent to the original nine item scale. 

2. Shortening the scoring time by counting 5’s received 
and using the ten individuals with the largest number of 
5’s to rate all the members seemed to be almost as good 
as using the total group. 

3. The Friendship Rating Scale is extremenly stable 


over periods of two weeks, one year, and two years. Sta- 


bility over a three year period was not as pronounced but 
the small number of cases studied may have been a factor. 

4. All of the small groups tested, that is, top ten, 
bottom ten, random sample of ten, and the identifible 
leaders, can do an adequate job of rating the total group 
but the top ten does a better job than the bottom ten and 
the identifible leaders. 

). Reciprocity does not seem to exist to a great extent 
in this type of rating. 

6. The Friendship Rating Scale scores are significantly 
related to cumulative grade averages but not to “L” and 
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“Q” scores as obtained on the American Council on Edu- 
cation Psychological Test. 80 pages. $2.00. 


EDUCATION, TEACHER TRAINING 


A PLAN FOR THE IMPROVEMENT OF THE 
PRE-SERVICE COURSE IN AUDIO-VISUAL 
EDUCATION FOR THE STATE 
TEACHERS COLLEGES OF NEW JERSEY 


(Publication No. 20,271) 


Harold W. Benda, Ed.D. 
New York University, 1956 


Chairman: Professor Irene F, Cypher 


This project concerns a plan for improving pre-service 
training of teachers to make effective use of audio-visual 
methods and materials. The study relates to teachers 
being trained in the six state teachers colleges of New 
Jersey. 

The project was carried on during the 1954-55 school 
year. Information relating to the training in audio-visual 
methods and materials which teachers received was col- 
lected from: recent graduates of the six New Jersey state 
teachers colleges, college instructors, school administra- 
tors, audio-visual co-ordinators, and county superintend- 
ents in New Jersey. A panel of judges provided informa- 
tion pertaining to requirements for a basic pre-service 
course in audio-visual methods and materials. 

The investigator identifies eleven weaknesses in present 
pre-service training in audio-visual education in New 
Jersey state teachers colleges. 


Major Weaknesses as Revealed by the Study. 

1. The present curriculum in New Jersey state teachers 
colleges does not adequately prepare all teachers in 
effective use of audio-visual methods and materials. 











. Beginning teachers used audio-visual materials but 
were not fully aware of the media’s contribution to the 
teaching-learning process. 


Those trained in the use of audio-visual materials and 
techniques lacked a broad understanding of the media. 


. There was no established policy among and within the 
six state teachers colleges as to what pre-service 
training teachers should have in audio-visual education. 


). Audio-visual education classes were too large to pro- 
vide individual instruction. 


. Colleges lacked sufficient audio-visual equipment and 
materials to provide meaningful experiences associated 
with their use. 


. Instructors of audio-visual courses had so many re- 
sponsibilities it was impossible to provide laboratory 
experiences for all students. 


Training emphasized operation of equipment rather than 
effective use of all audio-visual materials and tech- 
niques. 


9, Students were not afforded sufficient opportunity to 
observe use of the media in actual practice. 


10. Colleges have not stressed the importance of audio- 
visual aids as an integral part of teacher-learning 
processes. 


A belief prevailed among college instructors that 
students could obtain necessary training in the use of 
audio-visual materials through incidental classroom 
procedures rather than from specific courses on the 
subject. 


Suggested Ways of Correcting Weaknesses as Revealed by 








Study. 








1. A prescribed pre-service course in audio-visual meth- 
ods and materials should be required of all students. 


. Pre-service experience in working with audio-visual 
materials and equipment gives teachers confidence to 
insure proper use of all media. 


. Provide a comprehensive pre-service course in audio- 
visual education. 


. State teachers colleges in New Jersey should adopt a 
curriculum which includes a course in audio-visual 
education as outlined in this study. 


. Enrollment in audio-visual education classes should be 
of such size as to insure individual practice with 
equipment and materials. 


. The colleges will, of necessity, be forced to provide 
more adequate audio-visual equipment for such course 
training. 


. Instructors of audio-visual education courses should 
devote all their time to the college’s audio-visual 
program. 


Teachers’ pre-service audio-visual training must 
include philosophy for effective use in addition to 
operation of the equipment. 


. All students in audio-visual education class should 
observe master teachers using the media in actual 
practice. | 


. All college instruction should build an appreciation 
for audio-visual education. 


. Students preparing to teach must not be expected to 
receive all their training in the use of audio-visual 
materials as a part of other methods courses. Cer- 
tain understandings and skills are taught only in audio- 
visual education courses. 


The investigator recommends a pre-service course 
meeting three times weekly for one semester. Proposed 
areas of study will result in improved teacher training in 
use of audio-visual methods and materials. 

124 pages. $2.00. Mic 58-4912 
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A SUBURBAN SCHOOL SYSTEM FACULTY LOOKS AT 
AND IMPROVES ITS PROGRAM IN SOCIAL 
STUDIES FOR CHILDREN AND YOUTH 


(L. C. Card No. Mic 58-1176) 


Ross M. Coxe, Ed.D. 
Wayne State University, 1957 


Supervisor: Dr. Ruth Ellsworth 


Perhaps the greatest single need in educational re- 
search today is for studies in depth (case studies) of school 
systems, individual schools and individual class groups. 
Students of curriculum are aware of the wide gap which 
exists between working out suggestions and seeing them 
materialize as visible improvement. This study is an 
attempt to find out how a university can help teachers and 
administrators in studying the schools’ curriculum to find 
out what changes are needed and then work out their own 
proposals for bringing them about. 

The purposes of this study are: (1) to determine what 
problems the faculty themselves perceived as important 
ones in improving the social studies curriculum, (2) to 
analyze the tasks upon which the members of the faculty 
of the school system worked from September 1955 to June 
1956 in improving their social studies curriculum, (3) to 
analyze the processes the faculty members used in ac- 
complishing these tasks, and (4) to appraise the results of 
the study. : 

The scope of the study includes the representatives of 
the faculty from grades kindergarten through twelve, 
including special teachers, principals, and assistant super- 
intendent, working on the social studies curriculum of 
their school system. 

The writer served as a consultant from Wayne State 
University during the entire period covered by this study. 
The data were gathered from the total faculty, workshop 
members, students and administrators by means of obser- 
vation, written evaluations, questionnaires, interviews and 
analysis of the workshop documents. Five major jobs were 
completed at the end of the first year’s study. (1) A defi- 
nition of social studies, (2) a philosophy of education, 

(3) a defensible theory of learning, (4) a statement of aims 
of the social studies program, (5) resources for learning 
available to teachers. 

The results of the year’s study as perceived by the 
consultants were: 


1. Each individual assumed to a large degree respon- 
sibility for his own learning. 


. Each member felt a part of the workshop and had 
identity in the school system. | 


. The majority of the members gained confidence in 
using new techniques and methods in their teaching. 


. Their philosophy of education in general and of the 
social studies specifically was clarified and refined. 


. Members who were afraid to express their opinions 
gained new confidence. 


6. Attitudes were changed toward each other, toward 
children and youth, toward teaching and toward 
education. 


Many of the members of the workshop realized that 
the real gains in the year’s study were what had 


by the consultants. 





happened to them as individuals more than the 
written materials produced. 


. Many of the teachers learned to work more effec- 
tively with others. 


. Leadership was developed in those who served as 
group chairmen and recorders in the groups as well 
as those who served on the steering committee. 


. Teachers became more democratic and less author- 
itarian in their relationships with each other in 
the workshop, and in their classrooms and schools. 


Along with the personal gains made thé consultants 
thought that the following professional gains made by the 
members of the workshop were significant: 


1. Progress was made to help children and youth 
achieve continuity in learning experiences both 
horizontally and vertically; attitudes, skills, under- 
standings and concepts being deepened at more 
levels of instruction as well as in all subject areas. 


. The social studies curriculum has been improved by 
broadening and deepening the understandings of 
teachers and administrators in the social sciences. 


. The social competencies of the teachers have been 
extended through cooperative planning and evaluation 
of work, of dividing responsibilities for jobs to be 
done, of working effectively in committees and in 
the large group. 


. Experience was given of writing up actual learning 
experiences worked through by teachers and pupils. 


. Experience was provided for teachers to state jobs 
to be done and the processes used to complete the 
jobs. 


6. A broader understanding of the field of social studies 
has been accomplised through extensive reading, 
reporting, seeing films, hearing recordings and 
and hearing from resource people. 


7. A greater use of instructional materials has been 
made through reports from individual members on 
the kinds of materials they have made use of, films 
relating to methodology and taking field trips to 
learn of available resources of the community. 


. Teachers became more experimental minded and 
tried new ideas and methods in their classrooms. 


. The change that took place in individuals in terms 
of behavior was significant. 


Statements made by members of the workshop in their 
written evaluations give support to the gains as perceived 
223 pages. $2.90. 
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SEMANTICS AND LOGIC IN TEACHER 
EDUCATION: A SURVEY 


(L. C. Card No. Mic 58-1693) 


Elmer Enslow Eason, Ed.D. 
University of Dlinois, 1958 


This study was designed to secure information regard- 
ing training in semantics and logic for Education students 
at each of two educational levels--the undergraduate level 
and the master’s level. For each level, the study was 
designed to find out: 


1. The percentage of institutions requiring training in 
semantics or logic or both, 

2. The amount of such training required, 

3. The percentage of institutions offering such training 
through elective Education courses, and 

4. The amount of training offered. 


Information was also secured regarding the content included 
in required courses and the percentages of students taking 
the elective Education courses. 

The two populations used in the study were: (1) institu- 
tions in the United States (including territories) which 
grant the bachelor’s degree and which are approved for 
teacher education; and, (2) institutions in the United States 
(including territories) which offer instruction in Education 
at the master’s level and which are approved for teacher 
education. Random samples stratified according to type of 
institution (Roman Catholic colleges, colleges, teachers 
colleges, and universities) were secured from each of the 
two populations. A mail survey was conducted to secure 
the information needed. 

Analysis of the data from Sample One returns permitted 
the following conclusions regarding Population One. 


1. Approximately 38 percent of Population One insti- 
tutions require training in semantics or logic or 
both for all Education students at the bachelor’s 
level. 


- Roman Catholic colleges are significantly higher 
than other types of institutions with regard to the 
percentage of institutions requiring such training. 


. The median number of semester hours of required 
training is about zero. The third quartile is about 
1.35 semester hours. 


. For those institutions which require some training-- 
disregarding the institutions requiring no training-- 
the median number of semester hours of required 
training is about 2.2. 


For those institutions requiring some training, 
Roman Catholic colleges require a significantly 
greater number of semester hours of training than 
either colleges or teachers colleges. The difference 
in all other cases is non-significant. 


6. Approximately 12 percent of the institutions offer 
training in semantics or logic or both through 
elective Education courses. 


. With regard to the percentage of institutions offering 
such training through elective Education courses, 
the difference between each type and every other 
type is non-significant. 





8. For both the median and the third quartile, the 
semester hours of training offered is about zero. 


. For those institutions offering some training--dis- 
regarding those offering no training--the median 
number of semester hours of training offered is 
about .41. 


Analysis of the data from Sample Two returns permitted 
the following conclusions regarding Population Two. 


1. Approximately 27 percent of Population Two institu- 
tions require training in semantics or logic or both 
for all Education students at the master’s level. 


. With regard to the percentage of institutions re- 
quiring such training, the difference between each | 
type and every other type of institution is non- 
significant. 


. The median number of semester hours of required 
training is about zero. The third quartile is about 
.15 semester hours. 


. For those institutions which require some training-- 
disregarding those requiring no training--the median 
number of semester hours of training required is 
about .89. 


. Approximately 20 percent of the institutions offer 
training in semantics or logic or both through 
elective Education courses. 


. With regard to the percentage of institutions offering 
such training, the difference between each type and 
every other type of institution is non-significant. 


. For both the median and the third quartile, the 
number of semester hours of training offered is 
about zero. 


. For those institutions which offer some training-- 
disregarding those offering no training--the median 
number of semester hours of training offered is 
about 1.05. 60 pages. $2.00. 


A STUDY OF THE PROBLEMS OF BEGINNING 
PRINCIPALS AS A BASIS FOR IMPROVEMENT OF 
THE PROGRAM FOR THE EDUCATION OF 
PRINCIPALS AT APPALACHIAN STATE 
TEACHERS COLLEGE 


(L. C. Card No. Mic 58-1585) 


Ben H. Horton, Jr., Ed.D. 
The Florida State University, 1958 


The purpose of this study was to identify and analyze 
the problems of beginning principals as a basis for im- 
provement of the program for the education of principals 
at Appalachian State Teachers College. Data were derived 
through a follow-up investigation of the problems of be- 
ginning principals in North Carolina who received their 
master of arts degrees from the college mentioned above, 
and who were in their first, second, or third year as 
school principals. The teachers and superintendents who 
worked with these principals also participated in the study. 

The method of investigation included direct contact 
with the people who participated. The principals, teachers, 
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and superintendents were asked to describe the problems 
as they perceived them, and to indicate the extent to which 
they considered the problems solved. Further, the prin- 
cipals and superintendents were asked to make suggestions 
for the improvement of the present program for the educa- 
tion of school principals and to report phases which seemed 
to be fulfilling the needs of prospective principals. Thus, 
from an analysis of the data, from suggestions made by 
principals and superintendents and from a review of litera- 
ture, desirable characteristics of an education program 
for school principals were drawn. Subsequently, conclu- 
sions and recommendations were made. 

Of the ten specific problems mentioned most frequently 
by teachers, principals, and superintendents, these five 
were included by each group of respondents: trying to 
distribute time among teaching, administrative, and super- 
visory duties; establishing and maintaining good relations 
with the staff; organizing and scheduling the school pro- 
gram; establishing and maintaining working relations with 
the public; and having sufficient knowledge in elementary 
education. 

The comprehensive analysis of the data revealed that a 
desirable program for the education of school principals 
at Appalachian State Teachers College should include in- 
creased emphasis upon: elementary education, human 
relations, public relations, oral and written language, 
organizing and scheduling the school program, school 
management, care and maintenance of school plant and 
facilities, and obtaining and using instructional materials. 
In addition, it was suggested that the program should in- 
clude laboratory experience in administration, perhaps an 
internship. Finally, the curriculum should be flexible so 
as to provide for individual differences. 


Specific recommendations included: 


1. Provision in the graduate program for the training of 
school principals at Appalachian State Teachers College 
for a broader background in elementary education. 


. Consideration of more instruction and experience in the 
areas of child growth and development and the learning 
processes. 


. Provision for training in elementary bookkeeping, 
accounting, and office procedure. 


. Provision, within the instructional program, for devel- 
opment of competency in oral and written language. 


. Consideration of more field experience in connection 
with each graduate course in school administration and 
of a block of time devoted to field experiences to be 
done in the form of an internship near the end of the 
educational program. 


. Consideration of more emphasis on human relations. 


. Provision for a program of selection, guidance, and 
placement. 


. Provision for instructors of administration courses to 
become better acquainted with the problems in public 
school administration. | 


. Consideration of a follow-up program for those who 
graduate from the institution with a degree in public 
school administration and who are employed as prin- 
cipals in the public schools. 210 pages. $2.75. 





THE USE OF EXPERIENCE IN THE ARTS AS A 
METHOD FOR THE IN-SERVICE 
EDUCATION OF CLASSROOM TEACHERS: 
AN EXPLORATORY AND DESCRIPTIVE STUDY 


(Publication No. 25,495) 


Emily N. Kimball, Ed.D. 
New York University, 1957 


This study aims to describe and analyze a cooperatively 
designed program of in-service education focused on expe- 
rience in the arts as a means of providing opportunities 
for growth for classroom teachers and, through them, for 
their pupils. 

It was envisioned that from this program data could be 
made available to members of the art department of the 
New Haven State Teachers College and to members of the 
administrations of this teachers college, the Rural Super- 
visory Service of the Connecticut State Department of 
Education concerned with the school system when the 
program was conducted, and the local school department 
itself in their continuing search for better methods of 
operation. mi 

The study was based on the assumptions that (1) each 
individual is unique and to some degree naturally imagina- 
tive and creative, and that (2) constructive development of 
this creative ability is basic to the maximum well-being 
of the individual and of society. 

The creative and artistic mode of learning is seen to 
be common to all children and to many adults. In order 
that the benefits of this native approach by made available 
to children in school, its values and the connections which 
exist between them and the over-all objectives of the 
school program must be more widely recognized. 

It is realized that teaching is based upon both knowledge 
and belief which, in turn, are founded on experience, and 
that in many cases the experience of teachers and admin- 
istrators does not prepare them either to recognize the 
inherent values in or to carry out the processes necessary 
for the implementation of a creative art program. 

At the start of the study, areas of inquiry which were 
of concern to members of the art department of the admin- 
istrations were listed. Methods of obtaining opinions of 
participants and observers were discovered or designed 
prior to and during the program. By means of question- 
naires and conferences, areas of concern to the partici- 
pants were assessed throughout the program. The data 
secured are grouped under seventeen “sources of data.” 
Areas of concern to the investigator are mirrored in 
fifteen “criteria of growth.” 

Findings are presented with reference to: (1) the fifteen 
criteria of growth, (2) areas listed as being of concern 
(a) to the art department, and (b) to the administrations. 

Results indicate that growth as measured by each of 
the fifteen criteria took place but that such growth was 
not universal or even in pace. The greatest gain observed 
was in use of art activities, materials, and media. The 
gains most frequently cited by participants related to their 
feelings of competence and ability in handling various art 
aspects of their classroom programs. Closely related, 
apparently, to growth in these feelings of ability were: 

(1) increase seen in value of art in the school curriculum, 
(2) amount of time in art allowed by teachers, and 

(3) amount of interest in art on the part of children identi- 
fied by teachers. 
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Feelings of competency, self-determination and freedom 
of choice appeared to relate closely to the degree of genuine 
participation in the program. Lack of time and feelings of 
inability in the field of art were hindrances most frequently 
cited by participants. Attitudes and actions of administra- 
tors were seen to be of crucial importance. . 

Interpretation of the evidence resulted in recommenda- 
tions for: (1) any who might wish to undertake a compara- 
ble program, (2) teachers colleges, and (3) possible future 
studies. 474 pages. $6.05. Mic 58-4913 


A SURVEY OF THE IN-SERVICE TRAINING PROGRAM 
IN THE MILLBURN SCHOOL DISTRICT FROM 
MAY 1, 1951 TO FEBRUARY 15, 1957 


(Publication No. 22,572) 
Charles T. King, Ed.D. 
Rutgers University, 1957 


Statement of the Purposes 
The purposes of this study were as follows: 





1. To describe and analyze the Miliburn In-Service Train- 
ing Program, its structure, and its outcomes from 
May 1, 1951 to February 15, 1957. 

2. To describe the attitudes and feelings of Millburn 
participants to this type of group work with special 
reference to the origin and development of those feel- 
ings. 

3. To suggest a set of tentative generalizations for estab- 
lishing in-service training programs in other school 
districts. 


Statement of the Problem 

The problem of this study was to determine the areas 
of agreement among Millburn participants as to the organi- 
zation and objectives of an in-service training program, 
and to suggest them as a basis for establishing programs 
in other school districts. 





Methods of Procedure 

The steps in the development of this study have included 
the following: 

1. Description of the background. 

2. Identification of eight common trends in in-service 
programs. 

3. Description of significant local factors. 

4. Description of preliminary planning. 

9. Description of structure and outcomes of the pro- 
gram for each year. 

6. Comparison of replies to the 1954 and 1957 inven- 
tories. 

7. Statement of generalizations drawn from an analysis 
of replies of the two inventories. 

8. Statement of conclusions based on the significant 
data. 





Summary of Findings 

The generalizations about the Millburn program have 
indicated the importance of the following: 

1. Joint administrative and staff initiation of a program. 





2. Adjustment of a program to local needs and prob- 
lems. 

3. Direction by a representative central curriculum 
committee. 

4. Clearance of problems and of committee recom- 
mendations by a central curriculum committee. 

0. Well-defined purposes permitting latitude for 
committee work. 

6. Implementation of school policy by administration 
and staff. 

7. Coordination of program with school programs by 
principals. 

8. Committees to function until specific assignments 
are completed. 

9. Faculty participation in grade level or departmental 
committees, and willingness to serve on district-wide 
committees. 

10. Lines of communication to be clear and effective, 
and the public to be informed. 

The generalizations about the methods and purposes of 
in-service organization in general have stated the follow- 
ing: 

1. Established to improve teaching. 

2. Initiated by administration, and organized by all 
areas of special or vested interests. 

3. Directed cooperatively by central administration 
and central curriculum committee. 

4. Representative members elected to central curricu- 
lum committee. 

9. Coordinated by planning groups at each school level; 
elementary; junior high, and senior high schools. 

6. Intended to improve all phases of the instructional 
program. 

7. Problems to be identified by participants, defined 
by central curriculum committee, and directed to appro- 
priate committees. 

8. Most effective curriculum development by teacher 
groups. 

9. Need for studying real problems, and for following 
established procedures in making recommendations. 

10. Successful programs produce desirable changes in 
staff relations, problem understanding, instructional tools 
and procedures, and in the total educational program. 


Implications and Conclusions 








The data have led the investigator to reach the follow- 
ing conclusions: 

1. Programs may be established by positive or nega- 
tive forces. 

2. Certain factors are common to all programs. 

3. A program’s success depends upon the attitudes and 
feelings of the participants. 

4. An in-service program evolves. 

5. Strong administrative leadership is necessary to 
initiate a program, followed by shared leadership with the 
participants in directing the program. 

6. Participants will react favorably to real problems, 
and to programs filling a local need. 

7. Recommendations, becoming school policy, should 
be implemented by professional employees. 

8. Effective lines of communication are important. 

9. Continuous evaluation should take place. 

Two important implications for further study are: 
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1. The possibility of paying participants for in-service 
work during the summer. 

2. The possibility of scheduling full days in the school 
calendar for in-service work. 


326 pages. $4.20. Mic 58-4914 


AN INVESTIGATION OF A METHODOLOGY FOR 

VALUE CLARIFICATION: ITS RELATIONSHIP TO 

CONSISTENCY IN THINKING, PURPOSEFULNESS, 
AND HUMAN RELATIONS 


(L. C. Card No. Mic 58-661) 


Albert Klevan, Ed.D. 
New York University, 1957 


The general purpose of this study was to develop a 
methodology for helping students clarify and to formulate 
for themselves their own expressions of value-type state- 
ments. 

A value was defined as the result obtained from exam- 
ining one’s own dispositions in the light of (1) patterns of 
choice, (2) freedom of choice, (3) awareness of that free- 
dom, (4) examination of alternatives, and (5) assent or 
agreement that one placed value on that choice. Inessence 
it included two questions. (1) What are the things I prize 
and cherish? and (2) Should I prize and cherish them? 

The nature of this study has been mainly exploratory. 
An attempt was made to discover if research of this kind 
could be carried out in the field of values. For this pur- 
pose it was hypothesized that students who were members 
of a class in which clarification procedures’ were used 
more freely, would become more consistent in their think- 
ing, more purposeful in their written expressions, and 
would be more accepting to others. 

The clarification procedures of the study made use of 
the nondirective approach. An atmosphere of permissive- 
ness was developed, instruments for evoking value-type 
expressions had to be used, and methods for enabling the 
students to examine their own expressions were made use 
of.” The lead of Raths* that values may be expressed in 
one’s feelings, beliefs, attitudes, interests, aspirations, 
purposes, thinking, and actions was followed. 

_The design of the experiment made use of two com- 
parison groups taught by their instructor in their usual way 
and one experimental group in which the instructor utilized 
clarification procedures with the students. 

For Consistency in Thinking the Scale of Beliefs Test 
4.21, 4.31 of the Eight Year Study was administered at the 
start and the conclusions. Purposefulness was determined 
by reading students’ essays focused on purposefulness 
written at the start and at the conclusion of the study and 
on the first five and last five weekly logs kept by the stu- 
dents. The instrument used for recording changes in 
Human Relations was the Ohio State Social Acceptance 
Scale. This was administered during the first two weeks 
and the last two weeks of the experiment. 















































The Findings 

A statistically significant difference in the average 
score in Consistency in Thinking was found between the 
comparison groups and the experimental group. 

The essays and logs of the experimental group had 











almost twice as many instances of Purposefulness at the 
conclusion of the study as they did at the start. The com- 
parison groups showed a decline in expressed purposeful- 
ness. The part of the hypothesis dealing with purposeful- 
ness was supported by the findings. 

Social Acceptance as measured by the Ohio State Social 
Acceptance Scale declined in the experimental group while 
it increased in the comparison groups. This did not sup- 
port the hypothesis. 

An implication of this study for teachers is that it may 
be possible to increase the consistency in thinking of our 
students if more attention is paid to clarification processes. 
Our students may become more purposeful in their ex- 
pressions if the use of clarification procedures is more 
widespread. 

This study has indicated the direction in which more 
research can be and needs to be done in the field of values. 
More attention should be paid to individual changes in 
value-type behavior rather than to group averages as was 
done in this study. 271 pages. $3.50. 
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A PROPOSAL FOR THE REDUCTION OF OBSTACLES 
TO EFFECTIVE USE OF AUDIO-VISUAL MATERIALS 
THROUGH IN-SERVICE EDUCATION ACTIVITIES 
IN THE SCHOOLS OF WAYNE COUNTY, MICHIGAN 


(L. C. Card No. Mic 58-1182) 


William Cook Miller, III, Ed.D. 
Wayne State University, 1957 


Supervisor: Dr, J. James McPherson 


The primary purpose of this study is to identify the 
most effective and efficient manner of working with indi- 
vidual teachers, with groups of teachers, and with persons 
with audio-visual responsibility in school systems in Wayne 
County to increase the use of audio-visual materials. 

A proposed plan is recommended for the reduction of 
obstacles to effective classroom utilization of audio-visual 
materials through a change in the emphasis of the in- 
service education activities engaged in by the instructional 
materials consultants employed by the Wayen County Board 
of Education. 

The study first gave some background information 
concerning Wayne County, Michigan, and the philosophy 
and responsibilities of the Wayne County Board of Educa- 
tion. | : 

Next, the factors were identified which, in the opinion 
of in-service teachers, blocked effective classroom utili- 
zation of certain audio-visual materials. A questionnaire 
was developed to determine the obstacles present in class- 
room situations. The instrument was based on information 
supplied by in-service teachers, practicing audio-visual 
specialists, and the writer’s personal experience. 

Using this information and data from the audio-visual 
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literature, the writer prepared a list of elements essential 
to effective audio-visual programs. This procedure was 
followed in order to have a frame of reference for the con- 
struction of a questionnaire. These essentials consisted of 
a general statement concerning the skills, abilities, and 
understandings which should be possessed by the individ- 
uals in a school situation. Other statements dealt with the 
necessity of adequate materials and equipment, available 
in sufficient quantities, and the importance of suitable 
classroom facilities for the use of the whole range of audio- 
visual materials. 

Thirteen generalized obstacles were isolated and used 
as the basis for the construction of a pilot questionnaire. 
The pilot questionnaire was later modified with the assist- 
ance of the groups already mentioned, and under the guid- 
ance of the writer’s advisory committee. 

The revised questionnaire was administered to 206 
in-service teachers taking the basic course in audio-visual 
methods of instruction at Wayne State University. The 
results of the questionnaire were tabulated and the data 
analyzed. A statement of the obstacles to effective class- 
room utilization of eleven audio-visual media included in 
the questionnaire was made. 

The findings of the questionnaire were compared with 
those of similar studies made in various parts of the 
United States andvarified as accurate for the Wayne County 
schools through five years of observation by the writer. 

Next, writings in the fields of psychology, social psy- 
chology, industrial and labor relations, human relations, 
and audio-visual education were utilized to identify six 
important factors for successful in-service education. 

A statement was made of some important factors in the 
reduction of obstacles to the effective use of audio-visual 
materials. These factors were: 


1. The audio-visual person must have a broad under- 
standing of the educational process and must con- 
ceive the role of audio-visual resources in proper 
perspective to the broadest objectives of education. 


. An atmosphere conducive to cooperation and under- 
standing should be established. 


. The audio-visual leader must be an acceptant, under- 
standing, and democratic person who works to im- 
prove intra-personal relationships so that a prob- 
lem-solving atmosphere is established. 


. The atmosphere of the in-service education activity 
should encourage and reward self-examination. 


. Effective group process techniques should be em- 
ployed in the introduction, improvement, or modifi- 
cation of the audio-visual program. 


. Audio-visual in-service education should be of a 
continuous nature. 


Following this, a report was made of the in-service 
education activities engaged in by the Wayne County in- 
structional materials consultants. 

Finally, a nine-part proposal was made for reducing 
obstacles to effective use of audio-visual materials through 
changing the emphasis of the in-service education activities 
engaged in by the instructional materials consultants. 

197 pages. $2.60. 





CHANGES IN STUDENT TEACHERS 
THROUGH USE OF PUPIL RATINGS 


(L. C. Card No. Mic 58-1733) 


Marjorie Lyon Savage, Ed.D. 
University of Illinois, 1958 


The present study deals with a method of examining 
student teacher effectiveness. Basic to the investigation 
was a belief that sensitivity to pupil reaction early in stu- 
dent teaching is desirable if a teacher is to perform effec- 
tively among adolescents. 

The present investigation involved student teachers in 
home economics for the year 1956-1957 at Purdue Uni- 
versity and at Southern Illinois University. 

The student teachers were assigned at random to an 
experimental or a control group. Specifically, the major 
purpose was to identify differences in student teacher 
behavior as perceived by pupils when those in the experi- 
mental group had access to their pupils’ ratings as com- 
pared with those of student teachers in the control group 
who had no access to their pupils’ ratings. According to 
the major hypothesis, if the student teacherg#have knowl- 
edge of how pupils rate them in comparison with con- 
ceived ideals, the behavior of the student teachers is likely 
to move in such a direction as to decrease the gap between 
the ideal and the real. 

Prior to the development of the method, the investiga- 
tor secured from the free responses of 425 teen-agers in 
home economics classes their concept of an ideal student 
teacher. These were later used in designing a rating scale 
by which to examine the amount and direction of change in 
pupils at the close of the first week of instruction anda 
second rating on the same scale at the close of the student 
teaching period. 

One basic assumption was that a student teacher is 
interested in gaining an accurate appraisal of her pupils’ 
concept of an “ideal” student teacher and of how they 
perceive their real student teacher in classroom situations. 
It was hypothesized that the student teacher’s behavior is 
affected by her knowledge of her pupils’ first ratings. 

Another basic assumption was that pupils are better 
satisfied with their student teachers if the difference be- 
tween ideal and real is slight than if the difference is great. 
Hence, the difference between ideal and real ratings for 
a given student teacher on each item of the rating scale is 
assumed to be a measure of pupil satisfaction. 

Prior to the examination of the major hypothesis, 
comparison was made item by item between pre- and post- 
ideal mean ratings for student teachers in the experimen- 
tal group and in the control group to determine whether or 
not the pre- and post-ratings were stable. The Pearson 
product-moment correlation technique was used for this 
analysis. Slight stability was obtained. 

The next step in the analysis of the data was to deter- 
mine whether or not the experimental and control groups 
were from a common population. The findings indicated 
that the starting point was the same for both groups. 

Comparison of the post-real ratings for the experi- 
mental and for the control groups at Southern Illinois 
University and at Purdue University did not reveal any 
statistically significant differences. With the groups 
combined, comparison was made between the experimen- 
tal and control groups to determine whether or not any 
change occurred between pre- and post-ratings. In the 
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total group of thirty-one items, a statistically significant 
difference in favor of the hypothesis was found for three 
items. A definite trend was evident with respect to 23 of 
the 31 items for a greater change to occur in student 
teacher behavior as perceived by pupils in the group in 
which teachers had access to information obtained by pupil 
ratings. 

Further analysis was made of the combined groups 
with respect to direction of change. However, the analysis 
did not show any statistically significant difference. There 
seemed to be a trend for the direction of change to be in 
favor of the group of student teachers which had access to 
pupil ratings. 131 pages. $2.00. 


A DETERMINATION OF THE PRACTICES AND 
PROCEDURES TO BE USED IN THE 
RECRUITMENT OF YOUNG PEOPLE FOR 
TEACHER EDUCATION PROGRAMS 


-(L. C. Card No. Mic 58-1550) 


Richard Dale Van Pelt, Ed.D. 
The University of Nebraska, 1958 
Teachers College 


Adviser: Dean Frank E. Henzlik, Ph.D. 


THE PURPOSE AND PROCEDURE OF THE STUDY 


The purpose of the study was to determine the practices 
and procedures that may be used by Colleges of Teacher 
Education and by public schools to encourage the recruiting 
of young people into teacher education programs. 

The study included a survey of the literature concerning 
the desirable practices and procedures that are currently 
being used to recruit candidates for the teaching profes- 
sion. An information sheet was sent to officials of fifty 
colleges to determine their policies and procedures of 
recruitment. Another information sheet was sent to 120 
officials of the public schools to determine their methods 
of encouraging young people to become teachers. A third 
information sheet was given to 175 students currently 
enrolled in a teacher education program to determine the 
individuals and experiences that induced them to enter the 
program. The responses to the information sheet were 
tabulated and presented in the study. 


RESULTS OF THE STUDY 
The following conclusions were drawn: 


1. The present patterns of recruitment will not provide 
a sufficient number of teachers to meet the needs of 
the nation’s schools. 


. There is a lack of coordination of recruitment ac- 
tivities between the colleges and the public schools. 


. Recruiting publications are designed primarily to 
advertise the institution. 


- Most of the colleges were affiliated with the Future 
Teachers of America but a few public schools had 
Future Teachers of America Clubs. 


. Colleges depend little upon the recommendations of 
public school personnel in the selection of candidates 
for teacher education programs. 





6. Teachers exert great influence on young people to 
enter the profession. 


. Too few teachers accept the responsibility of en- 
couraging young people to become teachers. 


. Try-out experiences in public school tend to influ- 
ence the students’ decision to become teachers. 


. Security and social service were the features of the 
profession which attracted the largest number of 
students. 


SUGGESTIONS 
The following suggestions are made: 


1. A state-wide recruitment program should be devel- 
oped. A coordinator of Teacher Recruitment should 
be named to coordinate the recruitment activities 
of educational agencies and lay-groups. 


. The colleges should request and seriously consider 
the recommendations of public school personnel in 
the selection of candidates for teacher education 
programs. 


. Recruiting publications should exhibit an intellectual 
as well as an emotional appeal to boys and girls. 


. Colleges should devise methods of screening candi- 
dates so that only the most suitable are allowed to 
enter the teacher education program. 


. Vocational guidance and counseling should begin in 
the elementary school and continue throughout the 
school career of the child. 


. Teachers should develop a professional attitude 
toward the teaching profession. 


. Every teachers college and public school should 
become affiliated with the Future Teachers of 
America. 105 pages. $2.00. 


GROUP DYNAMICS AS A METHODOLOGY FOR THE 
DEMOCRATIZATION OF THE TEACHER 
EDUCATION PROGRAM FOR UNDERGRADUATE 
STUDENTS IN PHYSICAL EDUCATION 


(Publication No. 20,301) 


Gene Stuart Welborn, Ed.D. 
New York University, 1956 


Chairman: Professor Leonard A, Larson 


Freedom has never been more seriously threatened, at 
least in this country, than it is now. The assumption that 
men can and should govern themselves cooperatively and 
intelligently--a foundation of democracy--is being severely 
challenged by the forces of totalitarianism both within and 
outside this country. 

If freedom is to win this struggle, if democracy is to 
survive and be strengthened, our colleges and universities 
must constantly re-examine and re-explore our funda- 
mental democratic beliefs. And they must, to a greater 
degree than they have in the past, square their practices 
with these beliefs. 
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The President’s Commission on Higher Education, in 
setting the goals for higher education, has called for a 
fuller realization of democracy in every phase of living. 
The Commission states: “To preserve our democracy we 
must improve it...It (education for democratic living) should 
become...a primary aim of all classroom teaching and, 
more important still, of every phase of campus life.”* If 
physical education is to make its maximum contribution to 
the fulfillment of this goal, the undergraduate education for 
prospective teachers of physical education must undergo 
certain fundamental changes. 

It is the purpose of this research to develop a method- 
Ology of democratizing the undergraduate education of 
prospective teachers of physical education through the use 
of the principles of group dynamics with particular em- 
phasis on curriculum planning and teaching methods. 

The general approach used in collecting and developing 
the data in this study was the philosophical method of re- 
search, A survey and critical analysis was made of the 
literature pertaining to the history and evolution of demo- 
cratic thought, group dynamics, and current practices in 
the organization and administration of physical education. 

The application of the principles of group dynamics to 
curriculum planning and to teaching methods was by the 
process of narrative description which was supported by 
documentation from the literature. Feasibility and educa- 
tional soundness were the two main cirteria on which the 
application was based. 

Validity of the investigation was established by the 
quality of the documentary support and by narrative de- 
scription through the process of logical reasoning. 

One conclusion reached in this study is that a funda- 
mental assumption of our democratic society is and has 
always been that ends and means should be consonant; 
democratic ends do not justify autocratic means. Among 
the methods of democracy are cooperation, shared leader- 
ship, discussion, active participation in decisions by those 
who are affected by the decisions. It follows from this that 
autocratic methods in higher education are not justified if 
One goal is to produce democratic students. Moreover, 
considerable evidence is presented in this study to show 
that autocratic methods are not only inconsistent with 
democratic principles but that they are relatively ineffec- 
tive in producing students who believe in and have hecome 
skillful in using the methods of democracy. 

Another conclusion reached in this study is that if 
undergraduate students of physical education are to acquire 
democratic beliefs, attitudes, and values, they probable 
must have a much broader and more liberal education than 
most of them now receive. Perhaps most of the first two 
years of the undergraduate’s learning should occur in the 
liberal-cultural courses with particular emphasis on the 
social sciences. 

A third conclusion reached in this study is that many 
of our present practices in physical education are anti- 
democratic and that a genuine understanding and intelligent 
application of group dynamics to the undergraduate stu- 
dents majoring in physical education is not only consistent 
with democratic principles but is vitally needed if physical 
education is to make its greatest contribution to a demo- 
cratic society. The purpose of democratic leadership in 
physical education is to guide, stimulate, clarify, and 
create; it is not to demand, dominate, or manipulate. This 
kind of leadership helps to strengthen democracy. 

235 pages. $3.05. Mic 58-4915 


1, The President's Commission on Higher Education, 
Higher Education for American Democracy, Volume I, p. 8. 











EDUCATION, THEORY AND PRACTICE 


THE CONSTRUCTION AND EVALUATION OF 
EXERCISES FOR PROVIDING MEANINGFUL 
PRACTICE IN SECOND GRADE READING 


(Publication No. 24,225) 


Mary Agnes Bradley, Ed.D. 
Boston University School of Education, 1957 


Purpose of the study: 

The purpose of this study was to construct and evaluate 
materials which provide meaningful practice in teaching 
reading vocabulary in grade two. 








Procedure: 

The vocabulary selected was one common to several 
second grade basal reading series. Two hundred eighty 
words were organized into categories for word classifi- 
cation. Sixty practice exercises, thirty oral and thirty 
written, were developed for the six-week study. 

The exercises were used in two ways. 1. The children 
worked in pairs checking their own responses. 2. The 
class worked as a unit under the teacher’s direction. The 
materials for the first group included a set of thirty enve- 
lopes for each two children, each one numbered with the 
categories printed on them, and containing the words to be 
practiced as well as a key for correcting. The materials 
for the second group included a set of flash cards for the 
teacher with the words to be practiced, and a set of three 
response cards for each child with the numbers I, 2, 3. 
Seatwork materials for the written practice were identical 
for both groups, and were worksheets requiring classifica- 
tion of the same vocabulary practiced orally. 

The preliminary tests administered to five hundred 
and seventy children were the Metropolitan Achievement, 
Primary II Battery, Form R; Otis Quick-Scoring Mental 
Ability, Form A-s; Boston University Test of Hearing 
Sounds in Words; an individual phonics inventory. Three 
groups were evolved using the results of the achievement 
test for grouping. These groups included: Experimental 
A, children working in pairs-192; Experimental B, class 
working as a unit under teacher direction-191; and 
Control-187. At the close of the study Form S of the 
Metropolitan Achievement, Primary I Battery, Boston 
University Test of Hearing Sounds in Words and the indi- 
vidual phonics inventory were administered. 





Findings: 
The following conclusions may be drawn: 





1. The two experimental groups improved in reading 
achievement significantly more than the control 
group. 


a. The gains in mean score of 11.61 and 11.26 
respectively were equal to a gain of approxi- 
mately six months according to manual norms. 
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The gain of the contro] group was 5.56 which 
was equivalent to a three months gain, the 
actual working time of the study. The critical 
ratios for the experimental groups showed 
these gains to be statistically significant while 
the critical ratio for the control group showed 
that gain was not statistically significant. 


. The mean gains of children with I.Q’s of 90- 
110 in the experimental groups were 11.53 and 
13.01, in the control group, 9.78. The critical 
ratios of 3.28 and 3.62 for the experimental 
groups were statistically significant. The 
mean gains of children with I.Q’s of above 110 
in both experimental groups were superior to 
similar population in the control group. The 
gains were 10.87 and 10.30 for the experimen- 
tal groups and 5.86 for the control. The critical 
ratios were not statistically significant. 


. Girls were superior to boys in reading achieve- 
ment at each measuring period. 


2. All groups made statistically significant gains on 
the individual phonics inventory, the critical ratios 
being 6.46, 5.65 and 3.50 respectively. 


3. All groups made. gains on hearing sounds in words. 
The gains were 3.33, 3.96, and 5.01 for experimental 
groups and control respectively. The critical ratios 
showed these gains were statistically significant 
for Experimental B and Control. 


4. All groups made gains in applied phonics. The 
gains in mean score were 1.51 for A, 2.75 for B, 
and 3.80 for Control. The critical ratio of the con- 
trol group was statistically significant while those 
of the experimental groups were not significant. 

217 pages. $2.85. Mic 58-4916 


A SURVEY OF THE EVALUATION OF PUPIL 
PROGRESS IN SELECTED SECONDARY 
SCHOOLS OF OHIO 


(L. C. Card No. Mic 58-756) 


Guy William Buddemeyer, Ph.D. 
The Ohio State University, 1953 


This study is one of a group of three investigations at 
the Ohio State University in the field of evaluation of pupil 
progress in Ohio. Three doctoral students, working with 
the same adviser, co-operated in developing a research 
design for the three studies and in conducting certain phases 
of the work common to all three studies. Each of the sur- 
veys — at the elementary education level, the survey at 
the secondary level reported here, and a third in teacher 
education — is a distinct investigation conducted according 
to the general design developed. 


Plan of the Study 


The general design of the study was developed with the 
general objective of securing data from a number of 
sources regarding principles of evaluation and practices 
in evaluation in secondary schools in Ohio. Principles 





proposed in the study were used as guides in determining 
the types of data to be collected and in interpreting the 
findings. Data regarding principles of evaluation were 
collected from writings in the field of evaluation, the prin- 
ciples being judged by a jury of authorities in evaluation. 
Data regarding evaluation practices of teachers and phases 
of evaluation that usually affect an entire school were 
obtained from teachers and principals in selected secondary 
schools in Ohio. This general design thus provides evidence 
regarding both principles and practices. It provides also a 
basis for interpreting the findings with respect to practices 
and programs of evaluation, while at the same time indicat- 
ing the practical limitations that are operative with respect 
to the principles. | 


The major purposes of the survey were: 


1. to develop a comprehensive series of basic prin- 
ciples applicable to the evaluation of pupil progress 


. to determine the extent of agreement among authori- 
ties in evaluation regarding the validity and im- 
portance of the principles accepted in the study 


. to ascertain the evaluation practices employed by 
teachers in the secondary schools of Ohio, the 
judgments of teachers regarding the value of such 
practices, and the opinions of teachers concerning 
the adequacy of evaluation of pupil progress 


. to ascertain the nature of programs of evaluation in 
the secondary schools of Ohio 


. to study the practices of teachers and programs of 
evaluation in the secondary schools of Ohio in 
relation to proposed principles of evaluation 


, to determine the problems, difficulties, and needs in 
the field of evaluation of pupil progress. 


The data cf the study consist of information from author- 
ities in evaluation, from secondary school teachers in Ohio, 
and from secondary school principals in Ohio, obtained by 
the use of inquiry forms in which features of questionnaires, 
rating scales, and schedules were incorporated, with some 
documentary evidence regarding principles of evaluation 
and findings in other studies. Aspects of evaluation in- 
cluded are: (1) formulation and establishment of objectives, 
(2) techniques and methods of evaluation, (3) scope of 
evaluation, (4) cumulative records, (5) tests of practices, 
(6) marks and reports, (7) tests of programs, (8) proce- 
dures used in evaluation, (9) participation by persons 
concerned with or affected by evaluation of pupil progress, 
(10) in-service training, (11) special personnel, (12) guid- 
ance, (13) self-evaluation, (14) principles of evaluation, 
and (15) factors preventing satisfactory evaluation. 

In the selection of the jury of authorities, the general 
criteria used were that the sample should include persons 
who had had extensive experience as teachers in the area 
of evaluation, who had conducted research or programs in 
evaluation, or who had made significant contributions to 
literature on the subject. The primary objective in the 
sampling procedure which was used to determine the 
teachers and schools to which inquiries were to be sent 
was to obtain proportionate numbers of teachers for each 
region of the state by types of school districts. Secondary 
consideration was given to the proportionate number of 
schools in each region and to the types of school organiza- 
tion represented in the list of schools selected. A sample 
of 2000 teachers was accepted as adequate for the study, 
assuming that about 50 per cent of the samples would 
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respond to the inquiries. The use of the sampling proce- 
dure resulted in the selection of 2028 teachers in 232 
schools. Responses to the inquiries sent out were: 78 
per cent from the 27 authorities, 45 per cent from the 
2028 teachers, and 63 per cent from the 232 secondary- 
school principals. 

The research report is organized into seven chapters 
dealing with five major topics: (1) orientation to the study, 
(2) the development of evaluation in American education, 
(3) elaboration and interpretation of the principles of 
evaluation, (4) presentation of the survey data, and (5) sum- 
mary and conclusions. In the final chapter of the report, 
the summary and conclusions are presented so that they 
synthesize the findings with the principles accepted in the 
study. 

Since the development of the principles of evaluation 
was an important element in the general design of the 
study and since the findings are stated with reference to 
these principles, the principles are listed here to make 
the conclusions stated in this abstract more meaningful. 


1. Evaluation of the progress of individuals should be 
conducted in terms of objectives established ina 
clear and understandable fashion. 


. Evaluation should be a co-operative undertaking of 
all persons concerned with or affected by the evalua- 
tion. 


. The process of evaluating the progress of individ- 
uals should have continuity. 


. In evaluation, evidence should be gathered concern- 
ing all aspects of the progress of individuals. 


. Evaluation should be an integral part of the teaching- 
learning process. 


. Because of the complexity of the evaluation process, 
a variety of techniques, instrument, and methods 
should be used to secure adequate evidence of the 
progress of individuals. 


. Insofar as possible evaluation should be a planned 
process. 


. Evaluation should include subjective judgment and 
objective appraisal. 


. Evaluation should take into account differences 
among individuals being evaluated. 


. Evaluation should include a consideration of both 
the beginning status and progress of individuals. 


. Individuals should be given assistance in developing 
the ability to evaluate their own progress in growth. 


. In evaluation, all available evidence should be used 
for the diagnosis of the growth or progress of 
individuals. 


. The results of evaluation should be used in planning 
future teaching-learning activities. 


. Evaluation should have guidance of the individual 
as its primary purpose. 


Conclusions 


The analysis of data and the summary of results of the 
survey appear to warrant a number of rather definite 





conclusions. These general conclusions which follow are 
based on one or more of the principles accepted, but are 
stated so that they provide a general synthesis rather than 
an explicit statement concerning a given principle of 
evaluation. However, in the complete report the findings 
are discussed more specifically in relation to each of the 
principles. 


1, 


The principles of evaluation used in this study are 
widely accepted among authorities in evaluation. 
All agreed with the principle concerned with estab- 
lishing objectives in a clear and understandable 
fashion. The greatest indecision and disagreement 
among them was expressed regarding principles 
dealing with cooperation, evaluation of all aspects 
of growth, subjective judgment and objective ap- 
praisal, the use of all available evidence, and guid- 
ance as the primary purpose of evaluation. Expla- 
nation in free-response statements of the authorities 
and the tendency for about one-third of them to rate 
each principle as of only “some,” or “little or 

no,” importance suggest differences in emphasis 
rather than a fundamental question of the validity of 
any of the principles. Usually, agreement appears 
to exist at the abstract or general level, but dis- 
agreement arises in the meaning of evaluation ina 
specific context or area. | 


The practice of organized or formal study of ob- 
jectives is reported by only about one-third of the 
teachers, and is not as common as the importance 
of this phase of planning the educational program 
would justify or demand. 


. Whenever formal study of objectives is undertaken, 


it is usually conducted by some type of committee 
approach. 


. Consideration of the means of evaluating pupil 


progress toward the achievement of objectives is 
not a prominent feature of school-wide planning, 
and pupils are not generally included in this phase 
in the classroom situation. 


. Continuity in evaluation is limited to a large extent 


to the continuity that the teacher can maintain over 
relatively short periods of time for given pupils; 
continuity in the evaluation process for pupils is 
limited because of the lack of their participation in 
planning. 


. Cumulative records are not serving effectively as 
aids in evaluation for many teachers; teachers do 
not consider them particularly valuable; the types 
of information recorded are limited in many cases; 
and the completeness of the record systems tends 
to decrease as pupils progress through school. 


. Greater emphasis is given to subject or academic 


achievement than to other aspects of development; 
planning is apparently limited to a large extent to 
the subject achievement aspect of development. 


. The techniques used in evaluation consist to a large 


extent of means for evaluating subject achievement; 
effectiveness of the techniques particularly adapt- 
able to evaluating a number of aspects of develop- 
ment appears to be limited for aspects other than 
subject achievement. 
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. Techniques other than tests and written work of 
pupils that would provide some type of recorded 
evidence for teachers are not used extensively. 


. Teachers do not evaluate other aspects of develop- 
ment such as interests, attitudes, personal-social 
adjustment, work habits, and health as effectively 
as they do subject achievement. 


. A strong tendency toward short-term evaluation and 
guidance is indicated in the practices of teachers 
and in the.schoois’ programs of evaluation. 


. Pupil self-evaluation is largely incidental to the 
practices of teachers and is dependent on the effec- 
tiveness with which teachers use the various evalua- 
tive techniques to promote self-evaluation by pupils. 


. Guidance and evaluation practices in most schools 
are determined by the individual teacher’s concepts 
and are conducted almost entirely by teachers 
acting independently of other staff members. 


. The information, activities, and procedures of the 
evaluation program do not appear to support the 
practices and needs of teachers in the classroom 
situation. In part this is caused by inadequacies in 
programs, but it is also indicated in the limited use 
by teachers of information concerning pupils. 


. Specialized guidance services are extremely limited, 
except for a few schools, and are not available in 
most schools. 


. Great variation exists in the evaluation programs of 
different schools; intelligence and achievement tests 
are emphasized in testing programs; other types of 
test data are limited in most schools; practices in 
the administration of tests are frequently not facili- 
tating the use of test results; cumulative records 
are perhaps the strongest feature of programs of 
evaluation; in-service training in evaluation is con- 
ducted rather infrequently; physical examinations 
for the whole student body are limited to a few 
schools. 


. Methods of reporting have not been improved or 
recently changed in most schools; in the majority 
of schools even report cards do not include informa- 
tion other than marks and attendance although some 
method of reporting pupil traits, citizenship, or 
personal-social characteristics has been recom- 
mended by educators for many years. 


. Teachers apparently are interested in and concerned 
about evaluation and are aware of its inadequacies, 
but the great variation in practices among individual 
teachers and among subject areas indicates a need 
to develop a balance in practices among teachers 


so that all aspects of development will be considered. 


Recommendations and Suggestions for Further Research 


Since the principles accepted in this study are ideals 
rather than criteria based on empirical evidence or the 
most common practice, recommendations must of necessity 
be general rather than specific. However, the value of such 
suggestions may be enhanced by the fact that they will 
serve as guides to indicate directions to be taken, areas 
to be explored, and phases of evaluation to be strengthened 





in order to develop a better-balanced program of evalua- 
tion. This in reality is the purpose of principles and is in 
keeping with the underlying premise in evaluation that 
experience, experimentation, and objectives are inter- 
related functions. The writer recognizes that the recom- 
mendations which follow are not definitive solutions to 
problems and that a critical connotation seems to be 
expressed in most of these final statement. This does not 
imply an unawareness of the problems and difficulties in 
evaluation but a certain inevitable outcome to be faced 
when conditions are viewed in relation to principles. 

A study of objectives in conjunction with the means of 
evaluating progress toward objectives is highly desirable. 
This is substantiated by the responses of teachers in this 
study. Attempts should be made to integrate these func- 
tions to such an extent that activities designated as “in- 
service training” actually become incorporated in this 
process so that special efforts to organize in-service 
training in this important phase of education can be mini- 
mized by providing it in the teaching experience of staff 
members. 

A part of such study as proposed above should lead to a 
consideration of means of attaining greater pupil participa- 
tion in evaluation. Many teachers apparently are providing 
for pupil participation somewhat incidentally, but actual 
planning by teachers to provide for pupil participation in 
evaluation is not particularly evident. 

In the study of objectives and means of evaluating, 
provision should be made for a consideration of and experi- 
mentation with a greater variety of techniques to be used 
in evaluation. This recommendation is particularly appli- 
cable to aspects of development other than subject achieve- 
ment, but the effort should be directed toward evaluation 
of subject achievement as well as other aspects of growth. 
With respect to this situation, extensive experimentation 
is needed to determine in what ways different methods or 
techniques can be incorporated into the teaching-learning 
situation. There appear to be both a general need in this 
phase of evaluation and more specific needs in the different 
subject areas in which certain techniques tend to be the 
major means of securing information. 

Teacher-preparing institutions should seriously examine 
their present programs and practices with a definite aim 
of attempting to improve conditions in the light of these 
recommendations. Prospective changes should not merely 


provide additional formal instruction and observational 


types of learning, but should include attempts to institute 
these practices effectively in the programs and provide 
direct experience with them. This recommendation is 
applicable to both teacher education and programs for 
administrative and supervisory personnel. 

Programs of evaluation should become more compre- 
hensive and more functional in the school program. Fac- 
tors particularly important are: (1) improving the use of 
information provided through a program to provide addi- 
tional types of information other than subject achievement, 
attendance, and home and family information, (2) extending 
as rapidly as possible the participation of teachers in the 
administraticn of different types of tests in all cases not 
requiring specially trained personnel, (3) providing for 
continuity in record systems by obtaining the most com- 
plete record available for all types of transfer students, 
(4) extending the objective types of evidence available 
through the program which at present in many schools 
consists largely of data on intelligence and achievement 
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tests, and (5) providing for methods of reporting to parents 
that obviate the necessity of including a complex of factors 
in a Single school mark. 

Since observation and the day-to-day social relation- 
ships of the teacher with pupils constitute the major source 
of information for evaluating different aspects of develop- 
ment, teacher preparation should provide numerous op- 
portunities and extensive experience with methods of sys- 
tematizing, or recording, and using effectively such in- 
formation. | 

These recommendations all imply a need for research 
in obtaining more adequate evidence and in developing 
techniques for effectively implementing the practices 
recommended. Other specific types of research are also 
suggested by the study. Research is apparently needed to 
determine how a greater variety of evaluation techniques 
and evaluative information may be obtained in different 
areas of education, and to determine how teachers make 
effective use of different means in different subject areas. 

Evidence in the study also indicates that some teachers 
believe that evaluation is adequate in almost all aspects of 
development while others maintain that it is inadequate in 
most aspects. Additional research is needed to identify 
the characteristics of teachers and other factors in the 
school situation that are related to these differences. Such 
research would be pertinent for all of the different aspects 
of development considered as a group and for differences 
im adequacy among given aspects of growth to be evaluated. 

408 pages. $5.20. 


Abstract published by special arrangement with The 
Ohio State University. 


THE RELATIVE IMPORTANCE OF UNITED STATES 
HISTORY CONCEPTS IN GENERAL EDUCATION 
PROGRAMS AT THE SECONDARY-SCHOOL LEVEL 


(L. C. Card No. Mic 58-672) 


Joseph J. Devitt, Ed.D. 
Boston University School of Education, 1958 


1. Purpose of the Study 


Statement of the problem.-- The purpose of this study 
was to prepare a comprehensive list of validated United 
States history concepts, and to evaluate each concept in 
terms of its relative importance in general education at 
the secondary-school level. 





2. Research Procedures Employed 


Phase one.-- The first phase of the study consisted of 
the building of a comprehensive, logically organized list 
of concepts in United States history appropriate for use in 
secondary schools. This phase was divided into two parts: 
(1) an analysis of selected textbooks, state and city cur- 
riculum guides, and selected periodical literature to build 
a comprehensive list of concepts, and (2) translating, tele- 
scoping, and organizing the concepts to produce a single 
master list of concepts which could readily be evaluated. 
This part of the research produced a final list of 938 con- 
cepts arranged for convenience in handling in nine topical 
areas. 








The topical areas are: I, THE DISCOVERY OF 
AMERICA; Il, THE COLONIZATION OF AMERICA; 

lil, THE AMERICAN REVOLUTION; IV, THE GROWTH 
OF AMERICAN DEMOCRATIC INSTITUTIONS; V, THE 
GROWTH OF THE UNITED STATES; VI, THE CIVIL 
WAR; VII, THE ECONOMIC DEVELOPMENT OF THE 
UNITED STATES; VIII, THE GROWTH OF AMERICAN 
SOCIAL AND CULTURAL PATTERNS; and IX, INTER- 
NATIONAL RELATIONS, 

Phase Two.-- The second phase of the study consisted 
of checking the historical accuracy and evaluating the rela- 
tive importance of each concept. | 

The cooperation of three separate, nation-wide juries 
was secured, one of twenty-five college history profes- 
sors, one of twenty-five secondary-school United States 
history teachers, and one of twenty-three general edu- 
cators. 

Each juror was asked to evaluate on a three-point scale 
the relative importance of each item in the checklist ina 
general-education program for secondary-school youth. 

If they detected errors or consequence, or if they believed 
important concepts had been omitted, the jurors were re- 
quested to indicate corrections or additions. 

The means of the ratings of relative importance as- 
signed by each of the three juries to each item in the 
checklist were computed. An analysis of variance was 
made to determine significant differences between the rat- 
ings assigned by the three juries combined, and t-ratios 
were computed to determine significant differences be- 
tween the responses of the three possible pairs of juries 
to each concept. 

The concepts were arranged in each of the nine topical 
areas in the descending order of their relative importance 
according to the opinions of the three juries combined as 
though they were a single jury. 


3. Results Obtained 


Completeness and accuracy.-- No juror suggested the 
addition of a concept to the list. 

As a result of jury criticisms, the wording of five of 
the 938 concepts was revised. 

Consistency of jury opinion.-- The analysis of variance 
discovered significant differences at the five or one per 
cent level for 61 of the 938 concepts. The t-tests revealed 
that significant differences were most frequent between the 
history professors and the general educators, and least 
frequent between the history professors and the secondary- 
school teachers. 








4. Tentative Conclusions 


Historical accuracy of the concepts.-- With five pre- 
viously noted exceptions, it would appear that the concepts 
evolved in this study are historically accurate. 

Completeness of the list.-- Since no juror suggested - 
the addition of a concept, and since several wrote letters 
commending the thoroughness of the research, it seems 
safe to assert that the list is comprehensive. 

Consistency of jury opinion.-- Statistical studies indi- 
cated the presence of a marked unanimity of opinion among 
the three juries concerning the relative importance of the 
concepts. | 

Suggested uses of the study.-- The list of 938 United 
States history concepts prepared, evaluated, and arranged 
in the descending order of their relative importance in this 
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research may prove helpful (1) to teachers, supervisors, 
and committees who are trying to build better courses; and 
(2) to writers of textbooks in the field. 333 pages. $4.30. 


PATTERNS OF GROWTH IN FIRST GRADE READING 
(L. C. Card No. Mic 58-1252) 


Sylvia Ruth Gavel, Ed.D. 
Boston University School of Education, 1957 


Problem 

The purpose of this study was to investigate the levels 
of reading achievement at the end of grade one in relation 
to status and growth of various word perception abilities 
measured several times during the year. 

Procedures 

Many first grade reading series in use today delay in- 
struction of perceptual abilities until an extensive sight 
vocabulary has been acquired. Since research has indi- 
cated that such instruction might well be begun earlier in 
the year, the language arts staff at Boston University de- 
Signed a program that would include the regular work in. 
word recognition plus early training in perceptual abilities. 
During the first week of school in September 1955, a meet- 
ing explaining the program and services offered was held 
with the teachers in four communities. Participation was 
put on a voluntary basis; 64 classrooms took part in the 
program. 

Dependent upon the test results from each of three test- 
ing periods (September, November, and February), specific 
suggestions for instruction and practice in perceptual abili- 
ties were given to the classroom teachers. Shortly after 
the February testing period, the teachers were provided 
with guides for stressing word meaning in addition to word 
recognition and for accomplishing the transfer of acquired 
skills to silent reading. 

The final testing period in June included measures of 
ability to identify lower case letters named and sounded, 
to write letters dictated, to identify words shown from 
memory, to apply a knowledge of phonics, and to hear 
sounds in words. There were also three measures of read- 
ing achievement: a test of word classification, a test of 
paragraph meaning, and the Detroit Word Recognition Test. 

The measures were hand-scored and the results en- 
tered on master sheets which were used in punching the 
test results onto IBM cards. The total data were processed 
first by communities and then by sex to obtain frequency 
distributions and percentile scores for each of the meas- 
ures. For part of the analysis of data, a random sample 
of 271 cases was selected. 

Findings and Conclusions 

1. While mean scores of mental age showed the group 
to be on the high side of the normal range (1.Q. 90- 
110), results on the tests of reading showed the mean 
scores and grade level equivalents to be considerably 
higher than normally expected for such a group. 
Seventy-two per cent were reading at or above sec- 
ond grade level; of these, 25 per cent were grade 
three and above. 




















2. Comparison of mean scores in the four communities 
showed one to be frequently highest on the September 
measures and lowest on June measures. It was felt 
that this was largely due to the fact that the other 
three communities had reading or elementary su- 
pervisors allowing a better exchange of ideas and 
materials throughout the year. 


. Comparison of growth evidenced by gains in mean 
scores from one testing period to another showed 
greatest growth in the perceptual abilities to be be- 
tween early testing periods, while in reading achieve- 
ment greatest growth occurred between later testing 
periods. 


. The tests of auditory and visual discrimination ad- 
ministered in June have the highest correlations 
with June reading achievement (.68 and .63 respec- 
tively). . 


. Certain of the measures administered at more than 
one testing period show decreasing correlations with 
June reading achievement while others show increas- 
ing correlations. Examination of the test scores 
shows the former had increased to the point where 
they caused very negatively skewed distributions; 
the latter had increased from very positively skewed 
to more normal distributions. 


. Chronological age shows a very low negative corre- 
lation to June reading achievement. 


. Mental age has a correlation coefficient of .44 wiu 
June reading achievement. 


. Learning rate measured at the beginning of the 
school year has a .d1 correlation with June reading 
achievement. 


. Intercorrelations among June measures ranged from 
.36 to .98. 


. Differences existing in decile scores were in favor 
of the girls. 


. Reliability coefficients on the unpublished tests de- 
termined by use of the Kuder-Richardson Formula 
#21 ranged from .74 for identifying letters named to 
.97 for a combined test of silent reading. 

199 pages. $2.60. 


THE STATUS OF HIGH SCHOOL PHYSICS TEACHING 
IN THE COMMONWEALTH OF PENNSYLVANIA, 
1956-57 


(L. C. Card No. Mic 58-1510) 


Crayton Troy Jackson, Ed.D. 
Cornell University, 1958 


This is a study of high school physics teaching in the 
public secondary schools of Pennsylvania. The major as- 
pects of physics instruction in high school included in this 
study were: (1) number and percent of senior high schools 
that offered instruction in high school physics, (2) number 
and percent of senior high students who studied physics, 
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(3) number of sections of physics offered each year, (4) 
comparison of physics offerings and enrollments in 1938- 
39 and 1956-57, (5) training and experience of physics 
teachers, (6) summer activities of physics teachers, (7) 
salaries of physics teachers, (8) percent of physics stu- 
dents who plan to enter college, (9) extracurricular activi- 
ties of physics students, (10) programs underway within 
the Commonwealth to improve physics instruction, and (11) 
recommendations for further studies to increase and im- 
prove instruction in high school physics. 

This study employs a descriptive or survey type of re- 
search. Questionnaires were developed and used to gather 
information from physics teachers. The data assembled 
from questionnaires and records from the Department of 
Public Instruction were classified and arranged. A sum- 
mary of offerings and enrollments in physics is presented. 
The sample of schools included in this study represented 
schools that enrolled an average of 8.9 percent of the 
senior high students in physics for all senior high schools 
of the State was 9.9 percent. 


Comparison of Percent of Physics Enrollment in 
Pennsylvania with the United States and the 
Middle Atlantic States: 1954-55 





Status of 
Physics 
1954-55 


Percent and Number of Students 
in Physics 
All Schools Middle Pennsylvania 
in Atlantic Secondary 
United States Schools Schools 








Percent of Schools 


Offering No Physics 23% 17% 
Percent in Physics * 23.5% 31.3% 35% 


Average Size of Class 
in Physics 19.5 23.4 23.2 








*Physics enrollment in 10th, 11th, and 12th grade ex- 
pressed as percent of 12th grade enrollment. 


Summary and Conclusions 





1. The number of high school students enrolled in 
physics during the 1956-57 school year equalled a number 
that represented one of every three twelfth grade students 
in the public senior high schools of Pennsylvania. 

2. Eighty-six percent of the senior high schools of 
Pennsylvania provided instruction in high school physics 
during 1956-57. Fourteen percent did not teach physics 
during the same period. The number of schools that taught 
physics each year and in alternate years during the four 
year period, 1952-53 to 1956-57, represented 92 percent 
of the public schools that included senior high school. 

3. Three thousand more students were enrolled in high 
school physics in Pennsylvania during 1956-57 than in the 
1953-54 school term while students enrolled in secondary 
school increased more than 100,000. 

4. The typical physics teacher in Pennsylvania high 
schools has 16 semester hours credit in physics. 

5. Fifty percent (50.7) of the physics teachers in 
Pennsylvania high schools have a master’s degree of which 
90 percent of the degrees are in areas other than physics. 

6. The typical physics teacher in Pennsylvania has 
been teaching physics for 12.5 years. 





7. Nine of every ten physics teachers in Pennsylvania 
teach physics and other high school classes. Teaching 
combinations of physics teachers include the following 
subjects in order of the frequency of occurrence as a sec- 
ond teaching subject: chemistry, general science, biology, 
and mathematics. 

8. The amount of time devoted to physics teaching each 
week averaged 250 minutes for each high school. 

9. Physics teachers of Pennsylvania ranked discus- 
sion-demonstration and textbook recitation in first and 
second place as a teaching procedure in physics. 

10. The size of the typical physics class in the high 
school of Pennsylvania was 23 or 24 students. 

11. Mathematical incompetence of students was ranked 
in first place by physics teachers and in second place by 
high school principals of Pennsylvania as a factor in the 
decline in popularity of physics in high school. 

12. Thirty experiments were performed by the physics 
students in the typical high schools in Pennsylvania during 
the 1955-56 school year. 

13. Laboratory exercises were performed by students 
working in groups in 96 percent of the high schools of 
Pennsylvania. 

14. The average annual salary of physics teachers of 
Pennsylvania was between $4500 and $5000. 

15. About 50 percent of the physics teachers in Penn- 
sylvania took the physics student on field trips during the 
1955-56 school year. 

16. Physics enrollment in the high schools of Pennsyl- 
vania decreased 2/3 percent from 1938-39 to 1956-57. 

17. Fifty percent of the physics students are enrolled 
in high schools that offer only one section of physics. 

18. The status of physics in the high schools of Penn- 
sylvania showed little change within an 18 year period, 
1938-39 to 1956-57. 

19. Offering and enrollments in physics could be in- 
creased particularly in the schools that offer one and two 
sections of physics. A physics teacher and basic facilities 
presumably exist in these schools. 172 pages. $2.25. 


THE PEDAGOGICAL CONCEPT OF NEED 
(L. C. Card No. Mic 58-1712) 


Bolek Paul Komisar, Ed.D. 
University of Tlinois, 1958 


The concept of need is an important one in the language 
of education. Its most significant use is in the proposal 
that public schools should meet the needs of students. Un- 
fortunately, the term “need” is ambiguous, which makes 
it difficult to give this proposal a clear and unequivocal 
meaning. 

One major educational use of ‘need” is to prescribe 
requirements for students. Their requirements are de- 
termined by social rules and statements of necessary re- 
lations. The most important problem posed by this usage 
concerns the extent of the educator’s authority to enforce 
social rules. “Need” is also employed dispositionally to 
report a propensity on the part of students to manifest 
certain types of motives. On other occasions, the expres- 
sion has been employed to refer to the existent motives, 
although educators differ on whether to use a general or 
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specific term to identify them. Finally, “need” is used to 
refer to states of deficiency that, presumably, arouse 
motives. However, the absence of a clearly specified cri- 
terion for identifying deficiencies leads to a confusion of 
this last use with the prescriptive use. 

When “need” is utilized to prescribe requirements or 
refer to specific motives, two distinctive theories can be 
constructed from the proposal. The first meaning yields 
an educational program that meets the needs of students 
by enforcing the rules of society in general. The adoption 
of the motivational use leads to an educational program in 
which students are assisted to achieve their goals. Inter- 
preted in either way, the proposal that schools should meet 
needs results in a unique, though severely restricted, edu- 
cational theory. 

No one distinctive educational theory or program is 
implied by the proposal when any other meaning is given 
to the expression “need.” The proposal is then reduced to 
the status of a pedagogical recommendation of limited sig- 
nificance, or it may function as a vague generality, imply- 
ing nothing in particular. 99 pages. $2.00. 


A TENTATIVE CURRICULUM GUIDE FOR 
ELEMENTARY-SCHOOL SCIENCE IN VERMONT WITH 
AN EMPHASIS ON THE ACTIVITY-SUGGESTIONS 


(L. C. Card No. Mic 58-1512) 


Shirley Williams (Miller) Mackiewicz, Ph.D. 
Cornell University, 1958 


Statement of the problem. 








The purpose of this thesis is the design of a curriculum 
guide of science activities for the first six grades in Ver- 
mont schools. It is planned in orderly sequence to aid the 
classroom teacher in determining the areas of content to 
be taught, with some appropriate experiences for acquiring 
desirable attitudes, skills, and understandings in each area. 
Inasmuch as the most recent Vermont course of study in 
elementary science (1941) included no suggestions for 
learning experiences and is no longer in effect, the need 
for such a study is indicated. 


Procedures. 

1. Permission to develop this elementary-science ac- 
tivity guide for Vermont was obtained from the State De- 
partment of Education, Montpelier, Vermont. 

2. Current periodical literature, reference books, and 
theses were investigated for the contemporary philosophies 
regarding the construction of courses of study. 

3. Existing courses of study rated as outstanding by the 
Association for Supervision and Curriculum Development, 
National Education Association, were examined, as well as 
elementary-science textbooks and leaflets. 

4. Criteria for the selection of activity-suggestions 
and of science content for the elementary-school were es- 
tablished. Recognition was also given to general criteria 
for curriculum materials. 

9. The activity-suggestions tried by many experienced 
teachers were collected, revised, and included. 








Presentation of findings. 
This Vermont science activity guide, organized by 
grades from one to six, presents four units of study per 





grade -- two of biological science and two of physical 
science. Each unit is prefaced by Problems and Under- 
standings to be Developed, followed by Suggested Activities. 

The concepts to be developed in each grade are listed, 
unit by unit, in sequence. To show the continuity and pro- 
gressive depth of understandings an additional chart groups 
the concepts of each grade into six content areas: Living 
Things, The Changing Earth Conditions, The Earth and 
Beyond, Physical and Chemical Forces, Interdependence 
of Living Things, and Conditions Necessary to Life. 

Following the units of study are an appendix of instruc- 
tions and a bibliography of general and unit references for 
the teacher. 

The author proposes that this activity guide be used on 
a trial basis for one or two years by selected teachers in 
Vermont. At the end of this period suggested revisions 
should be incorporated into the bulletin before its ac- 
ceptance for statewide use. 222 pages. $2.90. 

















GROWTH IN WORD PERCEPTION AS IT 
RELATES TO SUCCESS IN BEGINNING READING 


(L. C. Card No. Mic 58-502) 
Arthur V. Olson, Jr., Ed.D. 
Boston University School of Education, 1957 


The Problem 








It was the purpose of this study to discover the rela- 
tionships between certain word perception abilities and 
reading achievement; to measure growth in word percep- 
tion abilities resulting from specific instruction and to 
identify specific difficulties in word perception. 
Procedures 

A battery of three tests was given to first grade chil- 
dren in four communities during the first weeks of school.. 
These tests were: The Boston University Letter Knowl- 
edge Tests; The Murphy-Durrell Diagnostic Reading 
Readiness Test; and the Otis Quick-Scoring Mental Ability 
Test, Short Form, As or The California Short-Form Test 
of Mental Maturity, Pre-Primary, 1950, S-Form. In No- 
vember all of the group tests were repeated, with the ex- 
ception of the mental tests. In February the group and in- 
dividual tests were repeated with several additions; in- 
cluding a reading achievement test. 

All tests were hand-scored and the data recorded and 
coded for IBM cards. The statistical analysis of the data 
was based on 1172 children who had complete scores on 
all three testing periods. Statistical techniques used were: 
measures of central tendency and variability, correla- 
tions, critical ratios, and reliability checks. 

The data were analyzed to ascertain the spread of 
achievement in September, November, and February as to: 
1. Identifying capitals, words, and lower case letters 
shown and on hearing the names of the letters 

2. Writing letters dictated 

3. Giving the names and sounds of letters 

4. Hearing sounds in words 

A study was made of the relationships of the above 
abilities in September and February with size of sight vo- 
cabulary in February as well as other tests given only in 
February. Relationships between chronological age, 
mental age quartiles, and sex differences with reading 
achievement were also studied. 
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Findings and Conclusions 
1. The intelligence quotients for the 1172 children range 
from 68 to 154 with a median of 108, a mean of 
109.82, and a standard deviation of 14.34. 


2. Letter knowledge has a definite relationship to read- 
ing achievement. 
a. Of the children who were in the first quartile 
(0 scores) of the Applied Phonics Test, 34 were 
in the sixth decile or above (scores of 70-162) 
of the Reading Test and 212 were below. The 
correlation between the tests was .70. 





. Of the children who were in the first decile 
(scores of 0-20) of the Hearing Sounds in Words 
Test, 7 were in the sixth decile or above of the 
Reading Test and 114 were below. The correla- 
tion between the tests was .67. : 


. Of the children who were in the first quartile 
(scores of 0-10) of the Giving Sounds of Letters 
Test, 14 were in the sixth decile or above of the 
Reading Test and 207 were below. The correla- 
tion between the tests was .64. 


Of the children who were in the first quartile 
(scores of 0-10) of the Naming Lower Case 
Letters Test, 2 were in the sixth decile or above 
of the Reading Test and 43 were below. The 
correlation between the tests was .57. 


3. The mean scores on the various tests in September 
and February were: identifying capitals, 23.53 in 
September and 25.93 in February; identifying lower 
case letters, 22.19 - 25.01; identifying words shown, 
12.46 - 20.78; identifying capitals named, 16.87 - 
25.16; identifying lower case letters, 12.22 - 23.59; 
writing letters, 10.44 - 22.23; hearing sounds in 
words, 16.92 - 37.69; naming capitals, 12.72 - 23.95; 
naming lower case letters, 9.46 - 22.60; giving 
sounds of letters, 3.16 - 17.30. 


When reading achievement was analyzed by chrono- 
logical age quartiles, younger children showed a 
slight superiority to older children. 


. There was a Significant difference in reading achieve- 
ment for the higher mental age group. 


6. The reliability of the Reading Test was .97. 
176 pages. $2.30. 


THE EFFECT OF WORKBOOK USE ON READING 
GROWTH OF THIRD GRADE GROUPS AT 
TWO LEVELS OF ABILITY 


(L. C. Card No. Mic 58-1139) 

Harry Wendell Sartain, Ph.D. 

University of Minnesota, 1957 
Major Adviser: Guy L. Bond 


The purpose of the study was to investigate whether 
there were significant differences in the learning of cer- 
tain reading skills and abilities by third grade groups who 
used workbooks as a part of their basic reading program 





for four weeks as compared to children who participated 
in activities such as they would in schools where work- 
books are not furnished. The effects of learning environ- 
ment and its interaction with the two methods were also 
studied. 

The experimental samples were ten randomly selected 
third grade classes in a midwestern city. Pupils in each 
class were divided into upper and lower strata on the basis 
of achievement on general reading tests, about two-thirds 
being assigned to the upper groups. In every classroom 
half of the pupils in each stratum (randomly chosen) used 
workbooks, while the other children engaged in extra read- 
ing enrichment activities included silent and oral supple- 
mentary reading, preparation of unit reports, making 
scrapbooks, using phonics games, flashcard drills, and 
library reading. 

The regular teachers taught both the workbook and the 
control groups. Children studied a sixty-page unit in a 
third grade reading text which was new to them. The lower 
stratum pupils used an easier edition of the unit. The 
teachers’ manual provided identical directions for all 
teachers. Eighteen pages of workbook material were used 
in teaching pupils in experimental groups. Teachers gave 
an equal amount of time to workbook instruction and to 
directing the control groups in reading enrichment ac- 
tivities beyond those engaged in by the whole class. 

At the beginning and at the end of the month, the inves- 
tigator administered five reading tests: Gates Advanced 
Primary Word Recognition and Paragraph Reading Tests, 
a unit vocabulary test, and the Visual Analysis and Pho- 
netic Analysis Tests from the Developmental Reading 
Tests by Bond and others. Complete results were obtained 
for 144 workbook users and 147 control pupils. The re- 
sults were compared by using a two-by-ten analysis of 
variance and by the analysis of covariance. Children were 
tested on the Non-Language Section, California Test of 
Mental Maturity; the analysis of variance indicated that 
the mean mental age scores of experimental groups were 
not significantly different from those of control groups. 

Observed means showed workbook groups leading con- 
trol groups in four of the five reading areas at the upper 
level, and three at the lower. The analyses revealed that 
the lower groups using workbooks for four weeks learned 
significantly more of the unit vocabulary than did the 
lower groups engaged in extra reading activities. At the 
upper level the workbook groups in some classes made 
the greater gains in unit vocabulary, while in other classes 
the control groups made the greater gains. (This latter 
finding must be viewed cautiously, because it was not pos- 
sible for the unit vocabulary test to show the true growth 
of all capable pupils.) 

At both the upper and lower levels growth in general 
word recognition was more closely related to the uniden- 
tified factors in the learning environment of different 
classes than the use of reading workbooks for four weeks. 
The same was true of growth in reading comprehension at 
the upper level, but neither workbooks nor environment 
significantly influenced comprehension during a month’s 
time at the lower level. 

Growth in visual and phonetic analysis ability was not 
significantly greater as a result of using workbooks for 
one month, but the analysis of variance revealed that final 
means for groups in some classes differed significantly 
from corresponding group means in other classes. 

301 pages. $3.90. 
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CURRENT INSTRUCTIONAL TECHNIQUES USED IN 
CLASSES FOR MENTALLY GIFTED CHILDREN IN 
INDIANAPOLIS, CLEVELAND AND OTHER | 
ELEMENTARY SCHOOLS 


(Publication No. 22,635) 


John Ellera Slaymaker, Ed.D. 
University of Colorado, 1956 


Supervisor: Associate Professor Stanley B. Brown 


The purpose of this study was to determine some of the 
methods and techniques used by teachers in selected ele- 
mentary schools in successful educational practices and 
guidance of children whose I.Q.’s on the Stanford-Binet 
were above 125. 

Man has long been interested in giftedness, but he has 
not attempted to do much about it until the present century. 
Compulsory education, crowded classrooms, attention to 
individual differences, and increased specialization in edu- 
cation tended to focus attention upon gifted children whose 
relative potential in verbal concepts often challenged the 
professional ability of teachers. Interest increased when 
Terman and Hollingworth published findings concerning 
the nature of giftedness, identification techniques, and the 
need for specialized curricula and methods. Knowing that 
most of the national leaders in practically all areas of 
human endeavor came from the ranks of the mentally gifted 
and that America needed the benefit of its best mentality to 
help solve national and international problems, educators 
have tended to become increasingly concerned about class- 
room procedures that would more adequately develop the 
potential of gifted children. 

Five distinct phases of development have characterized 
national and local efforts: (1) investigation of characteris- 
tics, needs, potentials, and identification procedures, (2) 
curriculum adjustment with special programs involving 
enrichment, (3) experimentation to extend and verify con- 
clusions, (4) follow-up studies of individuals, and (5) a 
dissemination of knowledge and information. This study 
has sought to augment the latter. 

Research included a survey of recent, pertinent litera- 
ture, correspondence and interviews with twenty special- 
ists, consultation with twenty additional teachers in special 
classes, and observation of 400 mentally gifted children in 
homogeneous elementary school units in Cleveland and 
Indianapolis. Programs especially adapted to the needs, 
aptitudes, and interests of the mentally gifted in (1) Port- 
land, Oregon, (2) Colfax, Pennsylvania, (3) Bedford, Ohio, 
(4) Birmingham, Alabama, (5) Brockton, Massachusetts, 
(6) San Diego, California, (7) Baltimore, Maryland, and 
(8) Hunter College Elementary School, in New York City 
were compared and described. Two supervisory special- 
ists, Jeanette Riker of Indianapolis, Indiana, and Dorothy 
Norris, of Cleveland, Ohio, shared understandings, opin- 
ions, and ideas concerning methods and techniques. 

Until very recently schools utilized acceleration, or 
grade skipping, as a desirable technique. There were evi- 
dences that this practice often aggravated social and emo- 
tional maladjustment among preadolescent children. Ac- 
celeration was recommended only in very limited amounts 
after careful consideration of social, emotional, mental, 
and physical status. There were evidences that retention 
of gifted children in unchallenging environments, which 
were geared to achievement levels below the child’s actual 





attainment, tended to develop undesirable habits, under- 
achievement, and anti-social tendencies. Some specialists 
concluded that irreparable damage to basic personality 
could and often did result. 

Enrichment was the most popular trend. In successful 
programs this involved more than provision of books, 
references, audio-visual aids, maps, charts, graphs, 
laboratory supplies, art media, realia, and other equip- 
ment. It embraced a wide range of methods and techniques 
adjusted to individual needs. Enrichment tended to be 
successful to a degree commensurate with the teacher’s 
professional ability and skill. It was a partial solution and 
not singularly unique. There were evidences that enrich- 
ment needed to be supplemented with specialized methods 
of teaching to become fully effective. 

Special programs were characterized by various types 
of integrated activity units which provided for individual 
and group research, organization of factual materials and 
information, formation and sharing of conclusions, and ex- 
tensive discussion and evaluation. Textbooks were sup- 
plemented by pertinent primary and secondary sources. 
Children’s literature served as unit centers in science, 
history, geography, and reading. Although programs pro- 
vided for both skill and content subjects, lines of demar- 
cation tended to disappear. Integration of subject matter 
developed natural concept associations. Skill techniques 
involving organization, summarization, analysis of con- 
tent, verbal and written communication, functional phonics, 
and mathematical computations were emphasized. There 
were extensive provisions for trips, interviews, consulta- 
tions, and observations. Emphasis was given to biography, 
literature, current events, and local community problems. 

An integration of specific teaching methods functioned 
to develop depth to thought processes, more complex as- 
sociation of mental concepts, and more creative conclu- 
Sions than were found in average classrooms. It was the 
depth and the breadth of the thinking that was unique. The 
verbal potential involving multiplicity of concept associa- 
tions peculiar to the minds of the gifted undoubtedly made 
this possible. Unusual skill was exhibited by teachers in 
the formation and application of questions that involved 
contemplation, application of scientific procedures, and 
conclusions drawn from reasoning and association of con- 
cepts. To get into the depths of the process, and to reach 
more comprehensive understandings, several children, 
sometimes the entire group, discussed conclusions, im- 
plications, and applications. This involved creative 
thought and the results seemed most satisfying to the 
gifted minds. 

The emotional and aesthetic depths of children’s liter- 
ature were sounded by teachers and student leaders who 
insisted that it was how one felt and what one thought about 
what was read that was important. Leadership was de- 
veloped in many ways, but principally through the utiliza- 
tion of group, committee, and room chairmanships. Stu- 
dents usually led class procedures while the teacher acted 
as a participant and resource person. Objective lists 
were cooperatively made to guide and evaluate almost 
every procedure. Students did their own constructive 
evaluation after every major and minor research report, 
and after each class participation. There was a noticeable 
freedom to explore and experiment. Creative art, writing, 
music, and construction were emphasized and encouraged. 
Very high standards of attainment and performance were 
demanded. 
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Although very few schools outside of large urban 
centers were providing organized programs for the gifted, 
it was noteworthy that an increasing number of smaller 
schools were expressing interest in the problem. Leader- 
ship and more adequate information were needed. 

Teachers should be encouraged to experiment with tech- 
niques and methods based upon information already avail- 
able. Teacher training institutions should provide courses 
designed to help in identification procedures, instruction 
emphasizing desirable techniques and methods, and co- 
operate in adjusting curricula. Extended research and ex- 
perimentation should be continued in classroom laboratory 
situations. 431 pages. $5.50. Mic 58-4917 


A SURVEY OF HOUSING FOR WOMEN STUDENTS 
AND IMPLICATIONS FOR EDUCATIONAL 
DEVELOPMENT THROUGH HOUSING EXPERIENCES 


(L. C. Card No. Mic 58-1244) 


Dorothy Eugenia Symms, Ed.D. 
University of Colorado, 1957 


Supervisor: Professor Clifford G. Houston 


The purpose of this study was to determine current 
practices in housing for women students in colleges and 








universities. The opinions of professional staff members ~ 


and student leaders regarding these practices were so- 
licited. Implications for educational development through 
housing experiences were summarized from the findings. 

The data were secured from two questionnaires dis- 
tributed respectively to professional staff members af- 
filiated with the National Association of Deans of Women 
and women student leaders of the Intercollegiate Associa- 
tion of Women Students. Members of both organizations 
assisted with the development of the questionnaires. An- 
swer sheets, (I.B.M.) supplied with one questionnaire, fa- 
cilitated tabulation of 94 multiple choice questions in four 
groups based on size of enrollment. Responses received 
from 238 professional workers in forty-four states con- 
stituted a significant representation of replies from 23 per 
cent of the total of 1,069 universities, teachers colleges 
and liberal arts colleges listed in the United States in 1954. 
Student leaders sent forty replies from numerous states. 
Data secured from student leaders are presented but are 
given minor emphasis in the report. 

Major findings were presented under headings of ad- 
ministration, general services, facilities, student govern- 
ment and social activities, housing accommodations off the 
campus, and opinions regarding special items. 

Implications for educational development were sum- 
marized as follows: 

1) Residence halls can contribute significantly to the 
over-all objectives of a college. Participation of person- 

















nel staff in administration of residence halls is needed to 
integrate total educational development of students; 

2) A ratio lower than current practices for staff to stu- 
dents in residence halls would permit better services in 
counseling, group activities, and personal attention; 

3) Academic training and faculty status seem desirable 
for staff members to assist effectively with group leader- 
ship and individual counseling; 

4) Planning of physical facilities based on needs of stu- 
dents, necessitates consultation with students, staff, and 
architects experienced in residence hall design; 

5) Citizenship training through student government in 
residence halls should include councils for development 
and administration of regulations, courts, coordination 
with campus government and programs to expand educa- 
tional projects among the residents; 

6) Adoption of honor systems would contribute to the 
development of character, mutual trust, and respect for 
others; 

7) Effective programs for house meetings and hall ac- 
tivities could be considered concomitant aspects of class- 
room instruction. Student participation in these activities 
would enhance citizenship training; 

8) More lenient regulations based on self-discipline. 
Student government and staff members skilled in group 
leadership could produce an operative philosophy designed 
to develop mature individuals; : 

9) Concern for students living out in the community in- 
dicated by approving of facilities, providing some social 
organizations for these students, collaboration with sorori- 
ties, and some participation in approval and salaries of 
sorority housemothers. However, professional staff re- 
spondents reported as follows: 

a. residence halls can contribute significantly to 
educational objectives (98 per cent); 

b. women should live in residence halls at some 
time during a college career (88 per cent); 

c. all freshmen women should be required to live in 
a residence hall (75 per cent); 

10) Valuable educational benefits in citizenship can be 
gained from participation in student government, activity 
groups, and development of interpersonal skills through 
group interaction. 

Findings indicate need for further research regarding 
the real impact of collegiate living and the factors in- 
fluencing effective group interaction for both men and 
women. 

Two significant summaries from the current practices 
in the housing for women students and the implications for 
educational development appear as follows: 

1) The crying need for personalization of the collegiate 
“home life” of students is reiterated. The responses re- 
flect woman’s natural concern for meaningful home as- 
sociations, for the adequate functioning of the individual. 

2) As institutions become larger the personalization of 
the campus “home” can be enriched by student and faculty 
participation in the responsibilities of residence halls. 

303 pages. $3.90. 
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ENGINEERING, GENERAL who are concerned with development and improvement of 
industrial engineering education. 

AN ANALYSIS OF INDUSTRIAL ENGINEERING 
CURRICULA IN SELECTED SOUTHERN UNIVERSITIES 


(L. C. Card No. Mic 58-1535) The following major recommendations were made: 
Ralph Claude Kephart, Ed.D. 1. Further research should be made to ascertain 
University of Florida, 1958 course requirements to satisfy industry for future indus- 
trial engineers. More specific data need to be assembled 
The problem selected for analysis was to determine to determine the area where fundamentals should be 
whether the curriculum of the industrial engineer provides stressed in lieu of specialized application courses. 
suitable content and time for the various areas of study to 2. Further investigation should be made to determine 
prepare him properly not only for a professional career, more definitely the opinions of employers concerning the 
and a satisfactory life, but also for his responsibilities relative importance in the industrial engineering curricu- 
and duties as a citizen. lum of the impact of technical on financial decisions in in- 
To obtain the information necessary for this study, dustry. 
opinions were obtained from sources qualified to comment 3. Engineering students should be made aware of the 
on the industrial engineering curriculum. importance of general education (especially English) in 
The investigation centered mainly around three cate- both their professional work and careers. 
gories of education: 1. general education, that is the hu- 140 pages. $2.00. 
manities (including English) and social studies; 2. basic 
sciences and basic engineering subjects; and 3. industrial 
engineering and related technical subjects. The study is 
based on: 1. the opinions of employers concerning the 
education of their industrial engineering employees; 2. the 
opinions of the engineering graduates themselves on the 
adequacy of their education; and 3. a comparison of ac- ENGINEERING, CHEMICAL 
credited industrial engineering institutions in the South. 


Recommendations 


ADSORPTION IN FLUIDIZED BEDS. 
Findings and Conclusions (L. C. Card No. Mic 58-1683) 


The following major findings and conclusions were Kenneth Allen Benson, Ph.D. 
drawn from the data presented: University of Illinois, 1958 

1. Although the majority of employers stated that en- 
gineers “got along” with other people satisfactorily, This is a study of adsorption in fluidized beds made by 
nevertheless they felt that further emphasis on this ability comparing breakthrough curves which were obtained under 
would be of value to their technical employees. It may be similar conditions in fixed and fluidized beds and were 
concluded that industrial engineering curricula should in- plotted as C./C,y versus TVC,./W. Carbon dioxide at con- 
clude more formal study and practice in human relations. centrations of 1000 to 1600 ppm. was adsorbed from dry 

2. Both employers and graduates indicated that gen- air by 60-200 mesh alumina, which was impregnated with 
eral education was of considerable importance to the engi- caustic, dried, and exposed to carbon dioxide until it gave 
neer in his professional work, and helped his advancement reproducible results on successive regenerations follow- 
in position assuming that he was technically qualified. It ing its use in an adsorption run, Regeneration was carried 
was concluded therefore that both enployers of engineers out by heating to 450° F for eight hours. The variables 
and graduates appreciated the important place that gen- studied were bed depth (2 - 26 in.), superficial gas velocity 
eral education occupies in the curriculum of the industrial (0.08 - 0.47 ft./sec.), and column diameter (1 in. and 4 
engineer. in.). Temperature, pressure, particle size and composi- 

3. Most of the employers rated the training of their tion of the adsorbent and method of regeneration were held 
engineers in English “fair to poor.” In addition, nearly constant in the experiments. 
two-thirds of the graduates indicated that more emphasis The data for fluidized beds follow approximately the 
should be given to English. It was clear that both em- empirical equation: 
ployers and graduates agree that considerable improve- 
ment should be made in the engineers’ training in English. Inf{1 - (Ce/Co)] = 70 [(2.75 x 10) 1n( W/V) 

4. Considerable variation was found among the seven ot 
curricula in industrial engineering, including ; wide range - TVCo/W+ (44x10 )| 
of elective credit hours, variations in course titles, and 
indefinite course descriptions. It was concluded, there- 
fore, that the catalog descriptions precluded exact com- 
parisons, although the data given are informative for those 


This equation shows that all of the breakthrough curves 
had similar shapes but varied with W/V in position on the 
TVCo/W axis. For a given W/V the breakthrough in fixed 
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beds occurred at a greater TVC ,./W and was sharper than 
in a fluidized bed. The curves for the two types of beds 
crossed at Ce/C, = 0.4. The data for fixed and fluidized 
beds were compared by plotting the ratio of the adsorbate 
concentration on the adsorbent in a fluidized bed to that in 
a fixed bed versus Ce/Co. The data fall near a single 
curve for all of the values of W/V investigated (0.169 

- 6.67 kg.min. /ft.° ). 

Since, for a given Ce /Co, the adsorbate concentration 
on the adsorbent depends on W/V, it is concluded that in- 
traparticle resistance is important in the adsorption of 
carbon dioxide on the treated alumina. The adsorbate con- 
centration increases with W/V which in turn is a ‘measure 
of the time necessary to obtain a given value of Ce/Co. 

Further evidence for fast surface adsorption followed 
by slow diffusion into the particles is found by measure- 
ment of the increase in weight of a fixed bed over a long 
period of time. The increase in weight was a linear func- 
tion of the square root of time. This is expected for dif- 
fusion at constant diffusivity into spheres from a fluid at 
constant composition. 

Also, the time to attain equilibrium was very long 
(about 1000 hours) compared with the time for the effluent 
concentration to reach 80% of the inlet concentration (5 to 
90 minutes). 

A single breakthrough curve obtained from a fluidized 
bed has been used to obtain an adsorption isotherm by van 
Heerden.’ It was necessary to assume complete mixing of 
the adsorbent in the bed and equilibrium between the efflu- 
ent gas and the adsorbent. In the present work the iso- 
therm could not be calculated in this way because of the 
importance of intraparticle resistance. 


Nomenclature: 





Ce = Concentration of adsorbate in the effluent air 
- ft.°CO, /ft.° air 


Co = Concentration of adsorbate in the inlet air 
- ft. "co; /ft.3 air 


JT = Time measured from the time at which adsorbate 
first contacts the bed - minutes 


V = Volumetric flow rate of fluid through the bed 
- ft.* air/min. 


W = Weight of adsorbent in the bed - kg. 
111 pages. $2.00. 


1, van Heerden, C., Nobel, A. P. P., and van Krevelen, 
D. W., Ind. Eng. Chem., 45, 1237 (1953). 





VAPOR-LIQUID EQUILIBRIUM RELATIONS 
IN THE SYSTEMS: 
i-BUTANOL, n-BUTANOL; METHANOL, n-BUTANOL; 
AND ETHYL ETHER, n-BUTANOL 


(L..C. Card No. Mic 58-687) 
Walter Edward Donham, Ph.D. 
The Ohio State University, 1953 


Vapor-liquid equilibrium relations are needed for de- 
veloping the theory and making calculations for the sepa- 
ration processes, such as distillation and absorption. 





Since many present day chemical processes operate at 
high pressures and high temperacures it has become nec- 
essary to obtain these vapor-liquid equilibrium data up to 
the critical conditions. 

In the past twenty years these vapor-liquid phase data 
have been obtained for numerous hydrocarbon systems 
from atmospheric pressure up to critical conditions. How- 
ever, there are very little of these data available for other 
organic compounds above atmospheric pressure. 

In the present research vapor-liquid equilibrium data 
were gathered for three binary pairs of oxygenated hydro- 
carbons, namely, i-butanol, n-butanol; methanol, n- 
butanol; and ethyl ether, n-butanol. These pairs were 
chosen with the hope that they might give an indication of 
the effect of chemical structure on vapor-liquid equilibria. 

The equipment and procedure used in the investigation 
were essentially those developed by Kay‘ and refined by 
his students. In principle, the method consisted of confin- 
ing a known mass of sample, of known composition, over 
mercury in a thick-walled capillary tube. The experi- 
Ce tube was fitted with an adjustable constant tempera- 
ture bath. Pressure was applied to the sample by mercury 
through a mercury-in-steel U-tube. The sample was 
stirred by a small steel ball moved by an electromagnet. 
After equilibrium at a saturated state was attained, the 
length was measured and the corresponding volume was 
determined from a prior calibration of the tube. The satu- 
rated state condition (dew point or bubble point) could be 
directly observed through the tube walls as the pressure 
was changed. It was possible to bracket the P-V-T values 
for this condition of the sample as exactly as the observer 
desired, up to the limits of accuracy with which the varia- 
bles could be measured. 

The precision of the data is .1 psia, thy and .0001 
g./cc.; and the accuracy is .5 psia, .05° C. and 1 per cent 
for the pressure, temperature, and density, respectively. 

The compounds used in the research were quite pure 
as determined by the standard boiling points, the density 
at 0°C., and the pressure rise on condensation. For all 
four cOmpounds the pressure rise on condensation was 
less than 1 psia. 

Pressure, temperature, density, and composition 
measurements were made on the saturated conditions for 
each of the pure compounds and various mixtures of the 
three systems. The saturated liquid measurements were 
made from 125 psia up to critical conditions. The satu- 
rated vapor measurements were made from 250 psia up to 
critical conditions. Vapor-liquid equilibrium values and 
equilibrium ratio values, K, were calculated from the ex- 
perimental data. 

For the system i-butanol, n-butanol, the liquid and 
vapor branches of the P-T border curves are very close 
together. The critical locus curve is a straight line. 

For the system methanol, n-butanol the critical locus 
curve has a slight upward bow, but it does not pass through 
a maximum. r 

For the system ethyl ether, n-butanol, the critical 
locus curve has an upward bow and passes through a slight 
maximum of 2.4 psia. 

The shape of the critical locus curves of the above 
mentioned oxygenated hydrocarbon systems is quite differ- 
ent from the shape of these curves for the corresponding 
hydrocarbon systems. The critical locus curves for the 
hydrocarbon systems have a much greater upward bow and 
pass through a much higher maximum pressure value. 
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This is rather unexpected because normally, non-polar 
compounds behave more ideally than do polar compounds. 
98 pages. $2.00. 


1, Kay, W. Bu “Liquid-Vapor Phase Equilibrium Rela- 
tions in the Ethane--n-Heptane System, Ind. Eng. Chem., 
30 (1938), pp. 459-65. 





Abstract published by special arrangement with The 
Ohio State University. 


POINT SOURCE TURBULENT DIFFUSION 
FOR AN AIR FLOW IN A DUCT. 


(L. C. Card No. Mic 58-1694) 


Duane Leslie Flint, Ph.D. 
University of Illinois, 1958 


The turbulent diffusion process is examined by inject- 
ing hydrogen at the center of a three inch pipe into turbu- 
lently flowing air and by taking concentration traverses at 
distances downstream. The air felocity in the pipe was 
varied to determine how the diffusion rate varied over a 
Reynold’s number range from 9,700 to 87,000. The role of 
molecular diffusion on the turbulent diffusion process was 
examined by duplicating one of the runs using hydrogen 
which has a relatively high molecular diffusivity with a run 
using carbon dioxide with a low molecular diffusivity as the 
tracer gas. Taylor’s point source theory was applied to 
the data obtained in the central section of the pipe where 
the flow is approximately homogeneous and isotropic. 
Values of v’7T, v’, and T were calculated. The applicabil- 
ity of different forms for the Lagrangian correlation coef- 
ficient was studied. Taylor’s point source theory was used 
as the basis for equations that describe the velocity profile 
in fully developed homogeneous isotropic flow and that de- 
scribe the temperature profile for a constant flux heating 
section in fully developed homogeneous isotropic flow. 

The results of the investigation indicate that the turbu- 
lent diffusion rate is a linear function of the Reynold’s 
number in the range studied. The role of molecular diffu- 
sion was found to account for about 7% of the total diffusion 
at a Reynold’s number of 72,000. As a first approximation 
it was determined that the total mean squared displacement 
was equal to the mean squared displacement due to turbu- 
lent effects alone as predicted: by Taylor’s theory plus the 
mean squared displacement due to molecular motion. A 

Ss 


correlation coefficient of the form e seemed to fit the 
1™S* S 
data bett a oa! - Or 
er than the forms e and 27 . The turbu- 
lent intensity calculated from turbulent diffusion data at 


small times was approximately equal to the intensity cal- 
> 


a 
. The veloc- 





culated from the correlation coefficient e 
ity and temperature profile equations gave good qualitative 
descriptions of turbulent diffusion processes. 

108 pages. $2.00. 








AIR-OXIDATION OF TOLUENE AND ITS a-METHYL 
HOMOLOGS WITH FLUIDIZED VANADIA CATALYST 


(L. C. Card No. Mic 58-1211) 


Ray Louis Hauser, Ph.D. 
University of Colorado, 1957 


Supervisor: Professor Paul L. Barrick 


The oxidations of alkylbenzenes to benzaldehyde, ben- 
zOic acid and acetophenone have been of commercial inter- 
est for many years, although the markets for these prod- 
ucts are currently relatively small. Principal among 
these is the commercial oxidation of toluene to benzalde- 
hyde and benzoic acid at 400-450° C. with vanadia catalyst 
and about 10 mols of oxygen per mol of toluene feed. 

The author has studied the feasibility of controlling 
highly exothermic oxidation reactions using low oxygen 
concentrations (oxygen/hydrocarbon ratio between 1 and 4) 
and short contact times in a reactor with fluidized vanadia 
catalyst and a refluxing coolant. After the reactor’s effi- 
cient temperature control was proven, further studies of 
toluene oxidation were related to (A) causes and effects of 
vanadia reduction during reactions with low ratios of oxy- 
gen/hydrocarbon and (B) yields from the oxidation of tolu- 
ene as functions of reaction temperature, oxygen concen- 
tration and catalyst contact time. 

The principal product from oxidation of toluene was 
benzaldehyde, but higher yields (60-80 per cent) were gen- 
erally accompanied by lower conversions (1-2 per cent). 

The a-methyl homologs of toluene (ethylbenzene, iso- 
propylbenzene and t-butylbenzene) were oxidized under — 
conditions similar to those of one series of toluene oxida- 
tions at 300°C. and with a 2-second contact time. The 
methyl homologs were found to be much more reactive 
than toluene, but their relative reactivities were dependent 
upon the oxygen concentration. Benzoic acid was the prin- 
cipal product from the higher alkylbenzenes, and smaller 
amounts of acetophenone and benzaldehyde were obtained. 
High yields and conversions of benzoic acid were concur- 
rent, particularly from oxidation of ethylbenzene and 
cumene (iso-propylbenzene). 

At 300°C. the highest yields and conversions of valua- 
ble products were obtained at the higher oxygen concentra- 
tions studied. 

During the oxidation of toluene and ethylbenzene at 
300°C., the oxidation and cleavage of side-groups to form- 
aldehyde or acetaldehyde was shown to correlate with oxi- 
dation of the aromatic nucleus to quinone and thence to 
maleic anhydride, 

During oxidation of ethylbenzene and perhaps during 
reaction of the other toluene homologs, a correlation was 
obtained between the yield of carbon monoxide and the 
amounts of benzoic acid and maleic anhydride formed. 

246 pages. $3.20. 
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THE GAS COMPRESSIBILITY OF NITROUS OXIDE AND 
OF SULFUR DIOXIDE BY THE BURNETT METHOD. 


(L. C. Card No. Mic 58-1655) 


Leo Jules Hirth, Ph.D. 
The University of Texas, 1958 


Supervisor: Professor Kenneth A, Kobe 


A Burnett apparatus for the determination of gas com- 
pressibility from 50° to 200°C. for pressures of 1 to 65 at- 
mospheres was modified to lower the temperature range to 
-30 C. ) 

Gas compressibility factor isotherms were determined 
for two gases, nitrous oxide and sulfur dioxide. The data 
cover a temperature range from -30° to 150°C. for the 
former compound and 10° to 200°C. for the latter. Vapor 
pressures, molal vapor volumes at saturation, and second 
virial coefficients for both gases are also reported. The 
Lennard-Jones potential function is capable of predicting 
values of the second virial coefficient for nitrous oxide. 
For sulfur dioxide, the Stockmayer potential function is a 
better representation of values of the second virial coef- 
ficient. : 

A fugacity coefficient chart for gaseous nitrous oxide 
is presented. It covers a temperature range from -30° to 
150°C. for pressures up to 315 atmospheres. 

178 pages. $2.35. 


FREQUENCY RESPONSE ANALYSIS 
OF THE FROTH ON A SIEVE TRAY 


(Publication No. 24,955) 


Donald Andrew Jardine, Ph.D. 
University of Delaware, 1957 


Supervisor: Dr. Robert L. Pigford 


The analysis of intentionally caused transient operation 
of chemical engineering equipment is a subject still in its 
infancy, but which is beginning to receive wide attention. 
It is a powerful tool for the discovery of fundamental 
processes occurring in such equipment. 

The principles of this technique were applied to the 
froth existing on a six-inch diameter sieve tray through 
which air flowed. A sinusoidally varying concentration of 
a tracer gas was impressed on the air stream, and the 
diminution of amplitude, and the angular phase shift of the 
effluent wave relative to the influent wave was measured. 
The results from the use of helium as a tracer gas were 
interpreted in terms of a gas residence-time distribution 
in the froth. The effects of gas velocity, froth height, and 
liquid properties were examined. It is concluded that 
froth height and liquid properties have relatively little ef- 
fect on the gas residence-time distribution, whereas in- 
creasing gas velocity, in general, decreases the spread in 
residence times of the gas bubbles. The data reported in 
this investigation reveal a wider distribution of bubble 
residence times than has heretofore been generally sup- 
posed. 

Similar measurements using a soluble tracer gas (sul- 
phur dioxide) are compared with a mathematical model of 





the absorption process, assuming a constant mass-transfer 
coefficient, and using the residence-time distributions 
found previously. Agreement with theory is poor, indicat- 
ing an insufficiently elegant mathematical description. The 
basic equations for a possibly better description are de- 
rived; solution of these is impractical except by a high- 
speed automatic computer. 

177 pages. $2.35. Mic 58-4918 


PHASE EQUILIBRIUM IN SYSTEMS 
CONTAINING FLUOROCARBONS 


(L. C. Card No. Mic 58-1536) 


Benjamin G. Kyle, Ph.D. 
University of Florida, 1958 


Solubility curves have been determined for fifteen bi- 
nary fluorocarbon-hydrocarbon systems which form two 
liquid phases. The consolute temperature and composition 
have been calculated from the Scatchard-Hildebrand theory 
for most of these systems. Calculated values of the con- | 
solute composition agreed very well with observed values 
while calculated consolute temperatures did not agree with 
observed values. . 

The binary solubility data were used to determine the 
constants in the Van Laar equation (an integrated form of 
the Duhem equation containing two constants). It was found 
that the Van Laar equation with constants determined in 
this manner provided a good estimate of the free energy of 
mixing. The total vapor pressures of several two-liquid 
phase mixtures were measured at several temperatures. 
These total vapor pressures can be used to check the ac- 
curacy of thermodynamic properties predicted by the Van 
Laar equation. 

The molar volumes of four fluorocarbon-hydrocarbon 
mixtures were determined at several compositions. From 
these data the total volume changes on mixing and partial 
molal volume changes on mixing were calculated. Large 
volume changes occur (maximum of about 6 cc per mole) 
when fluorocarbons and hydrocarbons are mixed; this vol- 
ume was found to increase with increasing temperature. 
The volume changes on mixing in these systems could not 
be predicted from the Scatchard-Hildebrand Theory. 

Four ternary liquid phase diagrams have been deter- 
mined for systems containing fluorocarbons and hydrocar- 
bons. These diagrams and other considerations reveal 
that separation of fluorocarbons by liquid extraction does 
not appear feasible. It was found that activities in ternary 
systems could be predicted from the Van Laar equations 
or the equations of Hildebrand if the constants were deter- 
mined from binary solubility data from two of the three 
possible binary mixtures. 

The relative volatilities of a binary fluorocarbon mix- 
ture and a binary hydrocarbon mixture in several prospec- 
tive extractive distillation solvents were determined chro- 
matographically and very little enhancement was found 
over the relative volatilities of the original mixtures. The 
Scatchard-Hildebrand theory was found to be applicable for 
predicting relative volatilities in the presence of an ex- 
tractive distillation solvent. 

An empirical correlation has been developed which 
will allow the calculation of the free energy of mixing ina 
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binary fluorocarbon-paraffin hydrocarbon mixture from a superficial velocities and low solids feed rates 
knowledge of the solubility parameters, ionization poten- (low aggregate formation). 
tials, and molar volumes of the pure compounds. . The superficial fluid velocity at which the con- 

The presence of a negative excess entropy of mixing at trolling mechanism passes from the first to the 
constant volume can be used to explain some of the anoma- second is called the *critical” velocity and can 
lous behavior of fluorocarbon-hydrocarbon mixtures. This be approximately represented by the equation: 
negative excess entropy has been shown to be consistent a ee 
“ith tha coneect of clustering. 196 pages. $2.55. Critical Velocity = 0.96 (Solids Feed Rate)+ 9.8 
2. Above the “critical” velocity the ratio of : ane zee 
approaches a constant value of 1.15 and becomes independ- 
ent of solid material, size, feed rate or velocity over the 
HEAT TRANSFER TO FLOWING range covered in this investigation. 

GAS-SOLIDS MIXTURES. 3. The heat transfer corn is relatively independ- 

ent of solids loading ratio, G;/Go, up to a solids loading 
(L. C. Card No. Mic 58-1597) ratio of from 4 - 6, the value increasing with increasing 
Harvey L. List, D.Ch.E. fluid mass velocity. : 
Polytechnic Institute of Brooklyn, 1958 4. Above the “critical” velocity the heat transfer coef- 
ficient varies with (LMTD)°™ . 
Adviser: Robert F, Benenati ). The heat transfer coefficient is independent of the 
solids feed rate above the “critical” velocity. 

The purpose of this research was to investigate heat 6. The heat transfer coefficient varies inversely with 
transfer in transfer line fluid beds where the solid is being particle size but to different degrees depending upon super- 
continuously transported. There is every indication that ficial fluid velocity and LMTD. Most of the data shows “h” 
future applications in the field of fluidized solids will con- inversely proportional to solids size to the 0.04 - 0.09 
sider transfer line reactors and a great need exists for an power. 
understanding of the mechanism involved and for data to 7. For all data past the “critical” velocity “h” varies 
aid in the proper design of equipment. as the superficial velocity to the 0.58 - 0.86 power. 

In this investigation air was used as the fluid and the 8. Past the *critical” velocity no effect of using cop- 
solids consisted of four sizes of spherical glass beads and per in place of glass was noted. This would indicate that 
two of copper shot. The reactors were constructed of the mechanism is one of scouring rather than heat pickup 
glass to allow visual observation and two sizes of reactor by the particle itself. 
were used. The source of heat was a Calrod heater inter- 9. The following equations represent all the data 
nally mounted within the reactor. The equipment was de- within 7 25%. 
signed to permit temperature measurements each foot of Small Reactor - 
the four foot test section. es 0,82 G/Go 0.07 

The following were varied in the investigation: hDp /k = 0.0060 (Dp Go /u)'*" (1.01) (LMTD) 

1. Solids size and material Large Reactor 


2. Solids feed rate 0.91 G./Go 0907 
hDp /k = 0.0055 (Dp G wea | LMT 
3. Superficial fluid velocity p/ 95 (Dp Go /u)”*™* (1.01) ( D) 


4. Temperature difference Coefficients varied from 4.3 - 12.2 over the range 
5. Reactor size. covered in this investigation. 446 pages. $5.70. 


In addition, several other characteristics of fluidized 
solids systems were investigated. 

These included pressure drop in the test section, ra- 
dial temperature profiles in the test section and coeffi- 
cients in a downflow solids double pipe cooler. THE EFFECT OF PRESSURE 

Major conclusions reached in this study are outlined ON ELECTRONIC SPECTRA. 
below: 

1. For a transfer line fluid bed the following mecha- (L. C. Card No, Mic 68-1787) 
nism of heat transfer is proposed. Robert Westwood Parsons, Ph.D. 

a. The primary resistance to heat transfer from a University of Illinois, 1958 
surface in a heat transfer fluid bed to the bed it- | 
self is the stagnant film of fluid next to the sur- The complex ions of the first transition group metals 
face. have spectra arising from two electronic processes. First, 

. The effect of the solids is to modify this film in the incomplete 3d shell of the metal ion when subjected to 
two ways. In the first way, the particles coa- the electrical field of the ligands is split into various en- 
lesce, form “aggregates” and scour the film ergy levels, the splitting being dependent upon the strength 
while falling. In the second way, the action is of the ligand field and the geometrical arrangement of the 
similar but the scouring is accomplished by in- ligands. Absorption spectra bands arise from transitions 
dividual particles in an upward direction. between these levels. 

. The first mechanism is controlling at low super- The second electronic process is a charge transfer, 
ficial fluid velocities and high solids feed rates i.e. the more or less complete transfer of an electron from 
(high “aggregate” formation) and the second the central metal ion to the ligands or vice versa. The ab- 
mechanism is controlling for relatively high sorption bands from this process are at a higher energy 
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and are broader and more intense than the internal 3d 
transitions. 

The effect of pressure upon the spectra of several of 
the transit on metal complexes was studied. A solids > 
bomb using sodium chloride as both pressure transmitting 
medium and optical windows was placed in a spectrometer 
and visible-ultraviolet spectra taken up to about 130,000 
atmospheres. 2 

The results of the investigation are given below: 

1. Ni(II) and Cr(III) complexes with H,O and NH, as 
the six octahedral ligands gave blue shifts of the “internal” 
3d peak with pressure. These shifts are correlated with 
increasing crystal field strength and compression of the 
metal-ligand distance. : 

2. Band intensities increased somewhat with pressure, 
with the Ni(NH,),** band data agreeing fairly well with a 
theoretical equation derived for weak field complexes. The 
Cr(H,0),*tt band studied increased in intensity more than 
theory predicted, indicating a strong crystal field with an 
important amount of covalent bonding present. 

3. Two sidelights on “ionic” complexes should be 
mentioned. 1.) NiSO,.6H,O has a phase transition at 
65,000 atmospheres as evidenced by a discontinuity in the 
wavelength shift. 2.) The double band of CoSO,.7H,O at 
~ 500 my appears to loose its double shape, i.e. the high 
frequency component seems to either decrease in intensity 
with respect to the low frequency band or shift to the blue 
making the components coincident. 

4. Potassium ferricyanide, a typical *covalent” com- 
plex showed a red shift and slightly decreasing absorption, 
in contrast with the ionic complexes. The state of the the- 
ory precludes any interpretation. 

5. A charge transfer band in [Ni(NH, ),]Cl, showed a 
marked increase in absorption without any apparent wave- 
length shift. 106 pages. $2.00. 


THE COMPRESSIBILITY OF GASEOUS ISOPENTANE 
BY THE BURNETT METHOD. 


(L. C. Card No. Mic 58-1669) 


Irwin Harold Silberberg, Ph.D. 
The University of Texas, 1958 


Supervisor: Professor K. A. Kobe 


A Burnett apparatus was constructed for the determi- 
nation of gas compressibility in the temperature range of 
50° to 200°C. and the pressure range of 1 to 65 atmos- 
pheres. The mathematical relations involved in the 
Burnett method are presented. The experimental appara- 
tus and technique are described in detail. The volume 
ratio of the apparatus, known as the apparatus constant, 
was determined by calibration with helium at 100° and 
200°C. The resulting data are treated analytically in sev- 
eral different ways. The second virial coefficients of he- 
lium at 100° and 200°C. are also determined. 

The compressibility factor isotherms of isopentane 
were determined from 50° to 200°C. Vapor pressures and 
saturated vapor volumes are also reported. Second virial 
coefficients of isopentane are calculated and are corre- 
lated on a reduced coordinate basis with available data on 
normal pentane and neo-pentane. 





The theory of analytical treatment of compressibility 
data is discussed. Analytical treatments employed by 
other investigators with Burnett apparatus are summa- 
rized. Several original methods of analytical correlation 
are introduced and described in detail. Three of these 
methods are applied to the helium calibration data. 

303 pages. $3.90. 


A STUDY OF SELF-GLAZING TITANIUM 
CARBIDE BASE CERMETS 


(Publication No. 25,475) 


Robert Franklin Stoops, Ph.D. 
The Ohio State University, 1951 


The efficiency of gas turbines would be greatly in- 
creased if they could be operated at temperatures higher 
than those currently being used. This fact has led to an in- 
tensive search for a suitable rotor blade material with a 
high tensile strength to density ratio at temperatures of 
1800°F. or above. Such a material should also be resist- 
ant to oxidation and to thermal and mechanical shock. Re- 
cent investigations have shown that combinations of tita- 
nium carbide and metals possess many of the desired 
properties; however, bodies of these compositions lack the 
necessary resistance to oxidation. Such combinations of 
ceramic materials and metals are called *cermets.” 

In an investigation of the titanium carbide - silicon 
carbide - boron carbide system, Accountius’ found a com- 
position which had excellent resistance to oxidation after 
it had been sintered. This composition consisted of 70 per 
cent titanium carbide, 20 per cent silicon carbide, and 10 
per cent boron carbide by weight, and it was assigned the 
mnemonic code number *721.” Accountius attributed the 
oxidation resistance of this sintered material to a self- 
glazing process in which a thin, protective layer of a boro- 
silicate glass was formed on the surfaces of the bodies of 
this material when they were exposed to oxidizing condi- 
tions. The purpose of this investigation was to bond the 
721 mixed carbide with metals to produce self-glazing 
cermet compositions suitable for use in gas turbine rotor 
blades. 

Sintering tests were made on the 721 mixture, and wet- 
ting tests were performed to determine whether or not co- 
balt, nickel, chromium, and the intermetallic compound 
NiAl would form a bond with the 721 composition. Suitable 
heat treatment produced bonding between each of these me- 
tallic phases and the mixed carbide. Each of the metals 
was then mixed with the 721 composition in powder form, 
and these cermet materials were formed into pellets. The 
pellets were subjected to sintering tests to determine the 
temperatures at which the densest structures were ob- 
tained. 

The sintering tests on the 721 mixed carbide did not 
produce any strong specimens, and no dense pellets were 
obtained from the sintering tests on the cermet composi- 
tions. Therefore, the investigation of the 721 mixed car- 
bide was discontinued. The failure of these compositions 
to produce dense, strong bodies was attributed to the 
presence of relatively large amounts of free graphite 
formed in reactions during sintering and to the presence 
of silicon carbide in the bodies. 
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The second phase of the investigation was a study of a 
material which contained titanium, boron, and silicon in the 
same relative proportions as did 721. In the new composi- 
tion, titanium diboride replaced the boron carbide and part 
of the titanium earbide of 721, thus eliminating the reaction 
between the two carbides in which graphite was liberated. 
The silicon carbide of 721 was replaced by silicon metal. 
The new composition consisted of 55.3 per cen titanium 
carbide, 28.7 per cent titanium diboride, and 16.0 per cent 
silicon by weight, and it was designated by the code number 
“III.” It was hoped that this material would have the oxi- 
dation resistance of 721 but would have better sintered 
properties. Specimens of this composition alone and in 
combination with each of the metals cobalt, nickel, chro- 
mium, and the intermetallic compound NiAl were fired at 
various temperatures to determine whether or not dense 
specimens could be obtained. 

Composition III combined with 20.0 per cent cobalt by 
weight had less than 0.5 per cent apparent porosity when 
sintered for one hour in a neutral atmosphere at tempera- 
tures between 2900°F. and 3200°F. The other cermets 
based on composition III did not sinter dense. The densest 
specimens of III bonded with cobalt were subjected to a 
preliminary oxidation test which showed that the oxidation 
resistance of this material compared favorably with that of 
the best commercial cermet available. 

The silicon to cobalt ratio in the above composition was 
then altered so that its high temperature strength would be 
increased and its brittleness would be reduced. This was 
-accomplished without seriously impairing the oxidation re- 
sistance of the material. The resultant composition was 
55.4 per cent titanium carbide, 17.9 per cent titanium di- 
boride, 10.0 per cent silicon, and 16.7 per cent cobalt by 
weight, and this cermet material was designated as “III B 
+ Co.” When properly sintered, it had a room temperature 
modulus of rupture of 65,600 p.s.i., which was the highest 
value obtained from the compositions tested. 

During modulus of rupture tests at elevated tempera- 
tures, specimens of III B + Co deformed slightly as the 
load was being applied. This cermet material had appar- 
ent moduli of rupture of 83,300 p.s.i. at 1600°F., 87,900 
p.s.i. at 1800°F., and 65,800 p.s.i. at 2000°F. Small speci- 
mens of composition III B + Co were subjected to thermal 
shock tests. This cermet retained 75 per cent of its room 
temperature strength in modulus of rupture tests after as 
many as fifty thermal cycles. The specific gravity of this 
material is approximately 5.40. 

Laboratory evaluation indicates that composition II B 
+ Co is suitable for use in gas turbine blades. As a final 
test of the value of this material, rotor blades should be 
prepared and tested under service conditions. 

113 pages. $2.00. Mic 58-4919 


1. Accountius, Oliver E. “The High Temperature Oxi- 
dation Resistance of Systems Containing Titanium Car- 
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LABORATORY PERFORMANCE STUDY 
OF COMMERCIALLY MANUFACTURED 
CONCRETE MASONRY UNITS MADE WITH 
LIGHTWEIGHT AGGREGATES 


(Publication No. 21,666) 


Abdul Fattah Qasim Al-Chalabi, Ph.D. 
University of Michigan, 1956 


The tremendous growth in the use of concrete masonry 
units made with lightweight aggregates has made desirable 
the accumulation of data on their performances in order 
that intelligent decisions can be made regarding their 
proper use in building. This study attempts to fulfill this 
need in the Michigan area for a cross section of the prod- 
ucts presently available. Evaluation of the performance of 
the lightweight products is made by comparison with that 
of dense products, all under the same condition of test. 

Materials were sampled from the regular production of 
ten commercial plants and included concrete units manu- 
factured with several lightweight aggregates and three 
dense aggregates. The lightweight aggregates were: two 
cinders, one cinders mixed with fly ash, one cinders mixed 
with sand, one cinders mixed with expanded slag, three ex- 
panded slags including Waylite and Celocrete, one Waylite 
mixed with Beslite (expanded clay) and one expanded shale 
(Haydite). The dense aggregates were two natural sands 
and gravel and one air-cooled slag. 

The tests conducted include: dimensional properties, 
unit weight, moisture content and absorption, compressive 
strength, flexural strength, elastic properties, freeze-thaw 
durability, drying shrinkage, thermal expansion and ther- 
mal conductivity. The tests were conducted on standard, 
hollow, 3-core, 8-inch block and on specimens cut from 
solid 4-inch slabs. Comparative studies were also made 
of the physical properties of the aggregates themselves 
sampled at the plants involved. 

Methods and results of tests are given in detail and 
overall averages are presented. 

It is concluded that lightweight aggregate masonry units 
possess characteristics that are desirable in construction 
materials for certain types of structures (residential build- 
ings, etc.) such as their appealing surface texture, com- 
parative lightness, which permits economy of construction, 
and lower thermal conductivity, which permits economy in 
heating and cooling. Methods have been devised and used 
with considerable success for reducing the shrinkage of 
certain lightweight aggregate products, such as autoclaving, 
etc. It is concluded that the continuing growth in the use of 
lightweight aggregate concrete masonry units for housing 
and similar types of construction is based on sound engi- 
neering judgment and is well justified. 

340 pages. $4.35. Mic 58-4920 
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A STUDY OF NON-LINEAR SERVOMECHANISMS 
(Publication No. 25,452) 


Chih-Chi Hsu, Ph.D. 
The Ohio State University, 1951 


The study deals mainly with the absolute stability of 
the servo system .involving a nonlinear element. Because 
we do not know how to solve nonlinear problems satisfac- 
torily, we usually try to minimize, neglect, or avoid non- 
linearity. However, in this investigation the worker intro- 
duced the nonlinearity deliberately and attempted to study 
it from the point of view that we may be able to take some 
advantage of the nonlinear elements. 

One of the most prominent nonlinear servo systems is 
the contactor servomechanism, which has been studied by 
many investigators using various methods. The frequency- 
response method solves the problem successfully. How- 
ever, this is a special case in which the describing func- 
tion of the nonlinear element is a function of input 
magnitude only. 

In general, the describing function of a nonlinear ele- 
ment may be a function of the input magnitude, the input 
frequency, or both. For example, if we connect a linear | 
compensating network in parallel with the contactor device 
of the on-off servomechanism, the new non-linear element 
formed by this parallel combination will have a describing 
function which will be not only a function of the input mag- 
nitude but also a function of the input frequency. The “de- 
scribing function locus” will then be a system of loci in- 
stead of a single locus. The study is an attempt to finda 
way to determine the absolute stability for such general 
cases. 

In linear servo theory we usually have one frequency 
locus only. When we try to improve the performance of 
the servo by introducing compensating networks, we mod- 
ify the original frequency locus point by point and then 
study the performance from the final modified frequency 
locus. In this investigation, however, an attempt was made 
to find the stability from the original frequency locus and 
the frequency locus for the compensating network directly, 
instead of combining them first. This would save time and 
work, especially with the system of loci which we usually 
encounter in the nonlinear system. 

The rule for determining the stability by a two-locus 
method is as follows: 


If the describing function is a function of frequency 
only, plot both the “frequency locus” and the “describing 
function locus” on the Nyquist’s inverse-transfer-function 
plane. If there are several point pairs like (a,b)? on the 
two loci such that each point pair has the same frequency 
value and the line joining each point pair passes through 
the origin, then the stability can be determined as follows: 

1. Find the pair of points which has the least ratio 
oa/ob >1. The frequency value of this pair of char- 
acteristic points will be w.. In case such points do 
not exist, take w.=©. 

2. Pick up a point in the vicinity of that frequency 
value which has a frequency value less than, but 
close enough to, Wc, say w, on the frequency locus. 
Draw a line passing through this point and the origin. 
Assume that this line makes an angle a with the 
negative real axis. 





3. Pick up the corresponding point on the describing 
function locus which has the same frequency value 
W,. Draw a line passing through this point and the 
origin. Assume that this line makes an angle Bf with 
the negative real axis. 

4. If 8 > a, the system is stable. 

o. If 8 <a, the system is unstable. 


Linear elements can be considered as special cases of 
non-linear elements. Let us apply this rule to a servo 
system with a combined proportional and derivative con- 
troller. If Fig. 1 represents the frequency locus and the 
describing function locus of a servo system in the Nyquist’s 
inverse-transfer-function plane, we find that there are only 
two pairs of characteristic points like (a,b). But there is 
only one pair of points which has the property oa/ob > 1. 
So we find the value Wc. We then locate the point with 
frequency WJ, < Wc but close to Wc, as shown by the fig- 
ure on the frequency locus and its corresponding point on 
the describing function locus. We can easily see that in 
the case of B < a the system is unstable. 

Fig. 2 shows another example in which such points as 
(a,b) with oa/ob > 1 do not exist. According to the rule, we 
therefore take Wc = °°. Wecan then locate w, , and we 
find that in the case of 8 > @ the system is therefore stable 
(qa here is negative while 8 is positive in this case. Hence 
B >a even though |8 |< |al.). 

When we have a nonlinear element whose describing 
function is not only a function of the input frequency but 
also a function of the input magnitude, we then get a sys- 
tem of describing-function loci. The frequency locus of 
the rest of the servo system may or may not intersect the 
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describing-function loci. With the help of the two-locus 

method we can easily determine whether the system will 
give self-sustained oscillations or whether it will be un- 
stable or stable. 

A brief summary of the frequency-response method of 
analyzing and synthesizing the contactor servomechanism 
is given first in the dissertation. It is followed by a study 
of a special servo system and an attempt to show that in 
some cases a nonlinearity can help the servo performance. 
A servo system with frequency-dependent nonlinear ele- 
ments is then taken up, and the linear elements are treated 
nonlinearly to help develop the two-locus method. The 
two-locus method is then applied to the servo system with 
nonlinear element whose “describing function locus” is a 
system of loci with both the input magnitude and frequency 
as parameters. The on-off servo system with compensat- 
ing networks, in parallel with the on-off gain device, is 
studied. Finally, an experiment is carried out on an on-off 
servo with a compensating network in parallel with the 
contactor device. The theory is verified by the results. 

233 pages. $3.05. Mic 58-4921 


1. Kochenburger, R. J. “A Frequency-Response Meth- 
od for Analyzing and Synthesizing Contactor Servomecha- 
nisms, A.I.E.E. Trans., 69 (1950), pp. 270-83. 

2. Point a is onthe “frequency locus’ and point b is 
on the “describing function locus.” 
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ELECTRON INTERACTIONS IN GASEOUS DISCHARGE 
PLASMAS AND THEIR EFFECT 
ON CYCLOTRON RESONANCE 


(Publication No. 25,232) 


Rudolph Chia-Chao Hwa, Ph.D. 
University of Illinois, 1957 


Electron-electron interactions in gaseous discharge 
plasmas are studied. They are found to have an effect on 
the electrical conductivity of the plasma when it is under 
cyclotron resonance conditions. 

The magnetic properties of the plasma at cyclotron 
resonance are first investigated. It is found that, although 
the resonance conditions take the electron system out of 
its equilibrium state, the magnetic moment that results in 
the plasma is of negligible magntidue. Thus, the shape of 
the resonance is practically unaffected by the magnetic 
susceptibility of the resonating plasma. 

The effect of the electron-electron interactions on the 
velocity distribution function of the electrons is studied by 
taking into account in the Boltzmann equation both the long 
and the short-range parts of the Coulomb forces. A ca- 
nonical transform on the particle and field variables of the 
system eliminates the long-range interaction Hamiltonian 
and puts the Boltzmann equation in a more readily soluble 
form. The long-range forces are found to have an insig- 
nificant effect on the distribution function of the electrons 
in ordinary gaseous plasmas of charge concentrations not 
exceeding 10” cm™. 

The fluctuating motions of the electrons due to the 





short-range Coulomb forces are considered by treating the 
electrons as Brownian particles. The Boltzmann-Fokker- 
Planck equation is set up in cylindrical coordinates for 
conditions of cyclotron resonance, and four simultaneous 
integro-differential equations are obtained. By the method 
of finite differences they are solved on the University of 
Illinois digital computer for various values of magnetic 
field and electron density. The results indicate that the 
real part of the electrical conductivity of the plasma, and 
hence its power absorption, are reduced by the electron- 
electron interactions at the peak of the resonance, and that 
the width of the resonance is increased. The broadening of 
the resonance width becomes increasingly pronounced at 
higher charge concentrations. It is found that, with the 
magnetic field equal to zero, the electron-electron inter- 
actions alter the high frequency conductivity of the plasma 
by no more than a few percent. 

It is therefore concluded that the scattering of electrons 
by molecules and ions is effectively incréased by the elec- 
tron-electron interactions when the plasma is at cyclotron 
resonance, but is essentially unaffected when the magnetic 
field is zero. 161 pages. $2.15. Mic 58-4922 


NONLINEAR FEEDBACK CONTROL SYSTEMS 
WITH SAMPLED-DATA. 


(L. C. Card No. Mic 58-1717) 


Benjamin Chung-i Kuo, Ph.D. 
University of Illinois, 1958 


A sampled-data feedback control system is controlled 
by samples of the error taken at regular intervals of time. 
When both sampling and nonlinearity are present in a con- 
trol system, new and complicated phenomena arise which 
are not anticipated in linear systems. In this thesis sev- 
eral methods of analysis were used to investigate the tran- 
sient and steady state response of nonlinear sampled-data 
control systems. | 

A relay-type control system (with and without holding 
circuit) employing sampled-data was investigated by means 
of the impulse response method. Once the reference input 
is given, the output of the system can be calculated through 
any desired number of sampling periods. It was shown that 
the phase plane analysis can also be applied to a sampled- 
data system. However, these two methods can only pro- 
vide single solutions under specific input conditions. 

A sinusoidal analysis with z-transform was introduced 
in this investigation to provide a means of determining the 
system stability. It was shown by physical arguments that 
if the system has a self-sustained oscillation, the period of 
oscillation T. must be an integral multiple of the sampling 
time T. The sampler input was assumed to be a sinusoidal 
signal. The exact wave form of the relay output was used 
in deriving the expression N* which represents the relay 
characteristics. The phasors (-1/N*)max and (-1/N*) min 
were defined for various types of self-sustained oscillation 
which may occur in the system. These phasors form the 
boundary of the critical regions, within which the stability 
of the nonlinear system was investigated. A simple 
method of determining the amplitude of oscillation was de- 
vised, The mode of oscillation was characterized by the 
period of oscillation T. and A, which indicates the number 
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of positive or negative relay corrections during each pe- 
riod Tc. Examples were given to show how the stability 
of the system can be analyzed by means of the relative po- 
sitions of the critical regions and the frequency loci of the 
linear elements. A stable system can be designed readily 
by this method. 

By assuming initial conditions (c,, ¢,) of the system, 
a point by point computation was made to check the results 
obtained from the sinusoidal analysis. 

The sinusoidal analysis with z-transform was extended 
to the saturation type of nonlinearity with dead zone. It 
was shown that the critical regions change with the values 
of S/D as a parameter for a specific T.. (Dis the dead 
zone and S is the saturation level.) Some other nonlinear 
characteristics can also be handled by this method, but the 
computations may be even more laborious. The method 
can be applied to nonlinear systems with more than one 
synchronized sampling switch, and also to systems with 
finite sampling pulse width. Systems with linear elements 
in the feedback path will add no difficulty to the analysis. 

210 pages. $2.75. 


A STUDY OF PARALLEL ONE’S COMPLEMENT 
ARITHMETIC UNITS WITH SEPARATE CARRY 
OR BORROW STORAGE. 


(L. C. Card No. Mic 58-1722) 


Gernot Albert Metze, Ph.D. 
University of Illinois, 1958 


The speed of arithmetic operations in conventional bi- 
nary parallel arithmetic units is ultimately limited by the 
time required for carries or borrows to propagate seri- 
ally through the stages of the arithmetic organ. Higher 
operation speeds can be obtained if a separate register is 
provided for the storage of carries or borrows. Within 
such an arithmetic unit, numbers are expressed redun- 
dantly by the contents of two registers and can be con- 
verted to the conventional one-register representation ina 
process called assimilation which is equivalent to addition 
or subtraction. | 

It was found possible to design not only an arithmetic 
unit using a quasi-adder with separate carry storage, but 
also an arithmetic unit using a quasi-subtractor with sepa- 
rate borrow storage and an arithmetic unit using a quasi- 
adder-subtractor with separate but coincident carry- 
borrow storage. In these schemes successive operations 
produce carries, borrows, or carry-borrows, respec- 
tively, which do not interfere with previously stored quan- 
tities. 

The use of the one’s complement system of number 
representation with the inherent need for end-around cor- 
rections leads to complex and hence rather expensive 
arithmetic unit designs, unless only restrictive variants of 
multiplication and division are allowed. In fact, the easy 
complementation feature of the one’s complement notation, 
one of the strongest arguments for the use of that notation 
in conventional arithmetic units, is lost in the separate 
carry storage or the separate borrow storage scheme. It 
is conjectured, however, that complementation is readily 
possible in the separate but coincident carry-borrow stor- 
age scheme, The latter scheme incidentally uses the 





storage space more efficiently than the separate carry or 
separate borrow storage scheme. 

Conventional arithmetic units, and arithmetic units 
with separate binary carry storage (and similarly with 
borrow or carry-borrow storage) are of course nothing 
but the two extremes of a series of designs in which car- 
ries are propagated automatically over, say, k stages and 
storage for carries is provided every k “ stage. 

84 pages. $2.00. 
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AN EXPERIMENTAL INVESTIGATION OF 
SCHEDULING FOR SINGLE-STAGE PRODUCTION 


(L. C. Card No. Mic 58-1506) 


Richard Walter Conway, Ph.D. 
Cornell University, 1958 


Scheduling for single-stage production may be simply 
described as the task of sequencing the work for a facility 
that has several things to do but which can do only one 
thing at a time. Although the facility can be a large com- 
plex of equipment or an entire manufacturing plant, insofar 
as scheduling is concerned it behaves as if it were a single 
machine. Examples of single-stage production are numer- 
ous and important: in the chemical and process industries 
where a single plant is used to produce more than one 
product; in the mechanical industries whenever a produc- 
tion line is used for the processing of more than one prod- 
uct. As the mechanical industries move in the direction of 
increased use of integrated and automated production fa- 
cilities single-stage conditions will become more preva- 
lent and important. 

The schedule provides a sequence of answers to the 
question “ What should the facility do next?”. This isa 
specification of: 


a) lot size--the number of units of consecutive 
production of a single product 

b) sequence--the order in which lots of different 
products are to be processed. 


Schedules differ in the amount of each product they cause 
to be produced — hence in the income earned, and they dif- 
fer in the costs incurred. These costs include costs of 
storage, lateness and change-over as well as direct pro- 
duction costs. Schedules can be compared by means of the > 
profit they earn— the difference between income and costs. 

Analytical methods for producing “good” (in the sense 
of high profit per unit of time) schedules are extremely 
limited. The work that has been done has considered the 
problems of lot size and sequence separately although they 
are strongly interrelated. The question of lot size is en- 
tirely open— the conventional methods of determination 
are completely inapplicable. For the sequencing phase 
some limited results have been given under strong restric- 
tions and for optimizers less useful than maximum profit. 
One portion of this work is described as the ‘traveling 
salesman problem”; there is a substantial literature but 
the problem remains essentially unsolved. 
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In practice some form of priority rule is often used to 
determine the product sequence. The author attempted to 
extend this concept and develop a priority system that 
would simultaneously determine sequence and lot size — 
specify when to change-over to another product as well as 
which product should be produced next. Several such rules 
were developed and tested empirically, by means of simu- 
lated experimentation on a digital computer. To accom- 
plish this, a program was prepared for an I.B.M. 650 com- 
puter that simulated the operation of a single-stage 
production facility. 

These tests demonstrated the feasibility of extending 
the use of priority rule scheduling. The results indicate 
that the difficulty in scheduling for single-stage production 
increases with an increase in: 


1. the relative load on the facility | 

2. the unbalance between-the amounts of the different 
products that are produced 

3. the number of products that must be produced on a 
single facility. 


The interdependence of the lot sizes for different products 
and the strong dependence of lot size upon the load on the 
facility is clearly demonstrated. The existence of an eco- 
nomic capacity of a single-stage facility that is less than 
its physical capacity is indicated. This economic capacity 
is a point beyond which additional production, although 
possible, is not profitable since the incremental costs are 
greater than the incremental revenue. 

The medium employed — digital simulation — promises 
to have great significance for both research and practice 
in industrial engineering. Some of the abilities, character- 
istics and limitations of this technique are critically dis- 
cussed. 183 pages. $2.40. 


STEADY-STATE BEHAVIOR OF NONLINEAR 
DYNAMIC VIBRATION ABSORBERS. 


(L. C. Card No. Mic 58-1658) 


Frank Chungwoo Liu, Ph.D. 
The University of Texas, 1958 


Supervisor: Professor William J. Carter 


This dissertation presents a steady-state solution of 
the nonlinear dynamic vibration absorber. This work is 
suggested by the efforts which have been made in recent 
years to improve the performance of the well known 
Frahm vibration absorber by using a nonlinear spring. 

The nonlinear coupling spring enables the absorber to 
function well over a wider range of frequencies. An analy- 
sis due to Roberson shows that an undamped nonlinear ab- 
sorber for which the coupling spring force is the sum of a 
linear function and a cubic function of the spring extension 
can increase the width of the frequency range for which the 
absorber is effective. In this dissertation the analysis of 
Roberson is extended to the case of a system which has 
damping. The response equation for the system with 
damping is obtained using a differential operator transfor- 
mation and a single harmonic term approximation (Ritz 
approximation). A synthesis like that of Roberson is made 
and which shows that damping in the main system can 





improve the flexibility of a nonlinear dynamic vibration 
absorber. 

The amplitude equations for a system having both non- 
linear main spring and nonlinear absorber spring are de- 
rived. A graphical method for solving the amplitude equa- 
tions is presented. The analysis shows that the combination 
of a hardening-main spring with a softening-absorber spring 
gives a better performance where varying frequency dis- 
turbing forces are present than any of the systems previ- 
ously considered. 

A method of numerical solution of the simultaneous dif- 
ferential equations of the nonlinear system is presented. 
Results have been obtained using an IBM-CPC-605 digital 
computer. It is shown that the numerical results agree 
well with one term approximation solution. 

122 pages. $2.00. 
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APPLICATION OF PLANE ELASTIC DISLOCATION 
THEORY TO THICKWALLED CYLINDER ANALYSIS. 


(L. C. Card No. Mic 58-1709) 


Frederick Dsuin Ju, Ph.D. 
University of Illinois, 1958 


An analytical method is developed for determining 
stresses and displacements in an annular region in which 
there is discontinuous displacement along a line, which in- 
itiates at the inner boundary and extends into the material. 
This phenomenon may occur, for example, in the form of 
Lueders’ bands. The basic assumption made in the analy- 
sis of Lueders’ band is that yielding occurs along a line of 
negligible width; that is, the region is essentially elastic. 
Hence, concepts of the plane theory of elasticity are appli- 
cable. It is also assumed that yielding of the material in 
the form of Lueders’ band is analogous to an elastic dislo- 
cation along this yield line. Thus, the problem falls into 
the realm of the theory of elastic dislocations. 

Although the original motivation for the theory came 
from an effort to analyze inelastic behavior in thickwalled 
cylinders, the method that has been evolved treats a more 
general class of elastic dislocation problems. The bound- 
ary conditions considered are a particular illustration of 
application to thickwalled cylinders. 

Among the problems treated is a class of arbitrary 
straight line cuts undergoing a wedge-shaped dislocation, 
a slipped-face dislocation, and a general linear dislocation. 
The wedge-shaped dislocation is one in which there is no 
tangential component of displacement along a yield line (or 
cut), and in which the normal component is proportional to 
the distance from the terminus of the yield line in the ma- 
terial. In the slipped-face dislocations, the normal com- 
ponent of displacement along a cut is zero while the tan- 
gential component varies directly to the distance from the 
terminus. In a general linear dislocation, the displacement 
of a point on the cut is a linear combination of the dis- 
placements of a wedge-shaped dislocation and of a slipped- 
face dislocation. Additionally, a straight line cut through 
an annular region with a constant displacement along the 
cut and a more general radial cut are considered. 
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A second class of dislocations in the form of a family 
of logarithmic spirals with sinusoidal displacements along 
the cut is treated in approximation of the shape of Lueders’ 
lines on a transverse section of thickwalled cylinder under 
internal pressure. 

An advantage of the method is that it is much more 
versatile than the few examples indicate. It is applicable 
to any shape of cut and any number of cuts. It is not re- 
stricted to annular regions; that is, the method applies to 
any doubly-conneeted region. The dislocation problems of 
a hole in an infinite plate and of a hole in a tension bar are 
discussed briefly. 

The disadvantage of the present method is in its re- 
striction to the dislocation condition along the cut. The 
shape of the cut influences, to a great extent, the solution 
of the differential equation. It is extremely difficult to ob- 
tain a general solution to cover all cases. The current 
paper solves for a particular solution applicable to most 
shapes of cut. 

A choice of particular solution is an imposed restricr 
tion on the dislocation condition along the cut. Among the 
problems discussed only the radial cut is unaffected by 
this restriction. 

For modification of the method to a solution of an ac- 
tual Lueders’ line problem, suggestions are made on two 
points. (1) Experiments are needed to determine relative 
displacements of points across a Lueders’ line. Once this 
information is available, dislocation relations along the - 
cut may be established to closely approximate Lueders’ 
line behavior. (2) Further study is necessary to deter- 
mine a general solution of the differential equation for all 
types of cuts, in order that future application of this 
method will not be handicapped by restrictions on the dis- 
location condition along a cut. 70 pages. $2.00. 
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STRUCTURAL CHANGES IN SINGLE CRYSTAL 
COPPER-ALPHA BRASS DIFFUSION COUPLES. 


(L. C. Card No. Mic 58-1692) 


Ven Young Doo, Ph.D. 
University of Tlinois, 1958 


Structural changes associated with Kirkendall diffusion 
in single crystal copper-alpha brass couples were studied. 
Vapor-solid couples in which zinc is diffused into copper 
from the vapor were investigated using metallographic and 
X-ray techniques. The following effects were found under 
certain conditions in the diffusion zone: (1) dislocation 
formation; (2) arrangement of dislocations into sub- 
boundaries; (3) recrystallization and formation of new 
grains; (4) twin formation. The dislocation density and 
fineness of sub-structure were greatest at the lowest dif- 
fusion temperatures. Recrystallization was found at low 
diffusion temperatures and twin formation was always as- 
sociated with recrystallization. An explanation of these 
phenomena is given in terms of the production and subse- 
quent redistribution of dislocations by climb and slip 
mechanisms during diffusion. 42 pages. $2.00. 





HYDROMETALLURGY OF URANIUM 
(Publication No. 24,378) 


Theron Lambert Mackay, Ph.D. 
University of Utah, 1957 


Chairman: Dr, Milton E. Wadsworth 


Studies have been conducted on problems involved in 
the separation of fluids from solids in uranium leaching 
and a kinetic study was made on the dissolution of UO, in 
sulfuric acid. 

Inorganic polyvalent ions have been employed as aids 
to flocculation of mineral suspensions for many years. Re- 
cent developments in the use of organic compounds indi- 
cate superior properties of these organic materials com- 
pared to their inorganic predecessors. As part of an 
investigation of the properties of organic flocculants, the 
effect that various organic and inorganic electrolytes have 
on the viscosity of kaolinite suspensions was determined. 
Viscosities were determined at several concentrations of 
electrolytes and at different hydrogen ion concentrations. 
Evidence is presented for the increased density of flocs 
formed with the aid of organic flocculants compared with 
inorganic electrolytes. 

The rate of flocculation has been empirically correlated 
using data from the initial or induction period in suspension 
sedimentation. The floc diameter calculated from fluid 
flow theory indicates a variation in floc size according to 
the equation 


D* =k, t +k, 


where D is floc diameter and t is time. This correlation 
indicates a zero order rate in terms of floc volume under 
the conditions of these studies. 

The potassium iodide pellet technique was used to pre- 
pare mineral specimens for inspection of their oxygen- 
hydrogen stretching frequencies by infrared spectroscopy. 
The infrared absorption bands were observed to corre- 
spond with the positions of the hydroxyl groups in the 
structures of the clay and related minerals. It was possi- 
ble to correlate the infrared absorption bands of brucite 
and gibbsite with the oxygen-hydrogen-oxygen distances as 
determined by x-rays. 

The leaching of UO, in sulfuric acid solutions was in- 
vestigated and the rate of leaching was measured by de- 
termining the concentration of UO2** in solution as a func- 
tion of time. The rate was determined as a function of the 
agitation of the solution, acid concentration, and overpres- 
sure of oxygen. A mechanism was postulated that satis- 
fied the experimental observations. 

The leaching of uranium was found to be linear over 
the range of time under all the conditions investigated, and 
the rate was observed to be directly proportional to the 
partial pressure of oxygen. The rate at various concen- 
trations of ions was determined to be a function of the con- 
centration of H* ions. Evidences are presented that a 
UO, site on the surface of UO, reacts with a molecule of 
water to form a hydroxyl complex which in turn can dis- 
sociate similar to an acid. The rate determining step was 
found to be the reaction between an oxygen molecule and a 
hydroxyl complex of uranium on the surface of UO,. 

Calculations of the energy of activation for the overall 
process using the arrhenius equation was found to be 18 
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kcal/mole. With this value it was estimated that one site 


for every 10 or 20 surface sites was active. 
115 pages. $2.00. Mic 58-4923 


THE LOW TEMPERATURE ANNEALING BEHAVIOUR 
OF QUENCHED SOLID SOLUTIONS 
OF GOLD AND NICKEL. 


(L. C. Card No. Mic 58-1738) 


John Marvin Sivertsen, Ph.D. 
University of Illinois, 1958 


The low temperature annealing behaviour of 70% gold - 
30% nickel solid solutions, quenched from high tempera- 
tures, was studied by measuring the changes in the elec- 
trical resistance, the Young’s modulus and the specimen 
length under various low temperature annealing conditions. 
The annealing was studied as a function of the annealing 
temperature, the quench temperature, the amount of prior 
deformation in the specimen and the subsequent reversion 
or thermal stability of the intermediate decomposition 
products. These experimental results along with those of 
other recent investigations of the same system indicate a 
disagreement with the quasi-chemical type of model for 
alloy solid solutions. The main emphasis of this work 
rests upon a study of the initial annealing behaviour of the 
properties studied rather than a study of the complete 
phase reaction, which has already been studied in some de- 
tail. The results of this work seem to indicate the occur- 
rence of short-range ordering at high temperatures and 
the possible occurrence of clustering at low temperatures. 
This apparent contradiction in the high and low tempera- 
ture annealing behaviour merits further study of the phase 
change in this alloy. 68 pages. $2.00. 


A STUDY OF GASES ASSOCIATED 
WITH COPPER POWDERS 


(L. C. Card No. Mic 58-1007) 


John Charles Tobin, Ph.D. 
University of Michigan, 1957 


This research was concerned with a study of the origin 
and composition of the gases evolved on heating copper 
powders. The phenomenon of gas evolution has been noted 
previously but since the quantities evolved are small, 
suitable collection and analytical techniques had not been 
developed. The possible sources of the gas evolution were 
believed to be solution in the metal powder, adsorption on 
the powder surface, interaction between the powder and at- 
mosphere, or mechanical entrapment. 





This research program involved the design, construc- 
tion and operation of suitable gas collection equipment, and 
the development of a procedure to determine gas compo- 
sitions using an analytical mass spectrometer. Two of the 
possible sources of gas evolution were eliminated by the 
test procedures employed. Loose packed copper powders 
were tested in an inert atmosphere in order to prevent gas 
entrapment. 

Copper powders manufactured by water atomization, 
air atomization and by electrolytic precipitation were in- 
vestigated. The range of particle sizes varied from 3 mi- 
crons to a 20-48 mesh fraction. Desorption was carried 
out in the temperature range from 300° F to 1400° F. 

The results of this investigation showed that the gases 
that were desorbed had their origins on the surface of the 
powders. This was shown by surface area-gas evolution 
data and from studies of the effect of surface alteration on 
the resulting gas evolution. The gases were identified as 
water vapor, carbon dioxide, and sulphur dioxide. The 
major constituents were water vapor and carbon dioxide. 
The quantites of gas desorbed were of the order of 0.05 to 
1.0 milliliters per gram of powder and were a function of 
the powder type, surface area, and the temperature of de- 
sorption. The results indicate that these gases are chemi- 
cally absorbed on the metal surface rather than being 
physically adsorbed. This was shown by the fact that a 
single activation energy for desorption could be determined 
for the evolution of the carbon dioxide over the entire tem- 
perature range investigated. If physical adsorption were a 
factor this could not be true since the activation energy for 
such a process would vary with the quantity of gas de- 
sorbed. 

Surface alterations produced by different manufacturing 
or chemical treatments of a given powder type had pro- 
nounced effects on the quantities and compositions of the 
gases evolved on heating the powders. Subsequent absorp- 
tion after chemical treatment of the surfaces was a func- 
tion of the type of treatment used. Solution of the surface 
film with NH,4OH inhibited further absorption while treat- 
ment with HNO; caused rapid readsorption. 

Interaction between the evolved gases and the hot copper 
powders was detected. The water vapor desorbed decom- 
posed into H,and O, and these gases were partially dis- 
solved into the copper powder. The extent of this reaction 
is believed to be related to the solubilities of the dissoci- 
ated gas components in the copper and the purity of the 
copper powder. 

From the gas analyses and the mode of association with 
the copper powders, it is believed that chemical compounds 
of the type CuO - (Coz), - (H,O),,, CuO -SO,, and CuO: 
(CO.), are formed on exposure of the powder to the atmos- 
phere. These compounds are intermediate between the 
compounds found in patina on massive copper and simple 
physically adsorbed films of gases. 130 pages. $2.00. 
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THE PLANS OF THE POOR CLARES’ CONVENTS 
IN CENTRAL ITALY: FROM THE THIRTEENTH 
THROUGH THE FIFTEENTH CENTURY 


(L. C. Card No. Mic 58-1400) 


Sister Mary Angelina Filipiak, C.S.S.F., Ph.D. 
University of Michigan, 1957 


The purpose of this study is to investigate the archi- 
tectural plans of the Poor Clares’ convents in Central 
Italy and to determine whether they conform to those of 
the great establishments as typified in the leading medi- 
eval Orders: the Benedictines, the Cluniacs, and the Cis- 
tercians. PART ONE of the study deals with the rise of 
monasticism in general, with the evolution of monasteries 
and convents, and with the disposition of the religious 
apartments around a cloister. Because this study deals 
specifically with the buildings of the Poor Clares, a brief 
outline of their foundations and diffusion is related. 

PART TWO of the research consists of the discussion 
in.chronological order of the convents of the Poor Clares 
still surviving from the thirteenth, fourteenth, and fifteenth 
centuries in Central Italy. A short history of the founda- 
tion, if available in the conventual archives, accompanies 
the description of every establishment. Dates of unknown 
parts of buildings are determined by comparing them with 
datable examples of architecture. 

Although the plans of the Clarisses’ convents are het- 
erogeneous in character when observed individually, they 
have, nevertheless, certain features in common. Except 
for the leading convent of the Order - The Protomonastero 
of Santa Chiara in Assisi, the convent of the famed Santa 
Rosa in Viterbo, and the great royal foundation of Santa 
Chiara in Naples, which are exceptions in most respects, 
all the buildings of the Poor Clares in Central Italy still 
extant from the first three centuries, are moderate in 
size, simple, and unpretentious. Their churches are in- 
variably small in size and rectangular in plan without 
aisles or transepts. In the placement of the choir the 
most suitable location is found to be east of the sanctuary, 
separated from the church by a wall. 

All the conventual buildings of the Poor Clares, except 
San Paolo in San Miniato are disposed about a quadrangu- 
lar cloister of moderate dimensions. Cloisters are ar- 
caded and stretch along the ground level in a manner typi- 
cal of the Franciscan establishments, that is, the support- 
ing columns and pillars stand flush with the convent wall, 
thus avoiding any projection of arcades into the cloistral 
garth. The area above the galleries is utilized as the 
living quarters of the religious. The refectory in the con- 
vents of the Clarisses has two characteristic positions: 
in the southern range opposite the church, or in the eastern 
range, relatively close to the choir. 

The absence of a formal chapter-room is noticeable. 
This is due to the shortage of space which was the main 
reason for converting it into a workroom. The room 
simultaneously serves for the daily community gatherings 
and for work in common and thus is used most of the day. 
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The convents of the Poor Clares, though heterogeneous 
in character when considered individually as previously 
stated, adhere nevertheless, to traditions of the leading 
medieval Orders. The principal apartments are placed 
around a cloister and the general arrangement of the im- 
portant rooms, such as the choir and the refectory, are 
characteristic of medieval convents as a whole. Founded 
on the precept of strict poverty, the convents are charac- 
terized by Franciscan simplicity which rules out decora- 
tions on the exterior and interior of the building except for 
the church. 372 pages. $4.75. 


THE PASSIONATE MEN: A STUDY OF ROMANTIC 
& NEOCLASSIC PAINTERS IN FRANCE & ENGLAND 
IN THE EARLY NINETEENTH CENTURY 


(L..C. Card No. Mic 58-1355) 


Geraldine Pelles, Ph.D. 
Columbia University, 1957 


This study is an exploration in the social psychology 
of art. Its purpose is to consider the relationship between 
styles of art and life during a period and in two countries 
from which many of our own developments stem. Themes 
of art and experience, extending from the French Revolu- 
tion to the middle of the nineteenth century, were examined 
in order to see shifting elements and patterns. A wide 
selection of artists was made in order to avoid character- 
izing a whole style, period, or nation by extention of the 
characteristics of a powerful individual. The artists in- 
clude David, Gros, Gericault, Delacroix, Chasseriau, 
Blake, Turner, Constable, Lawrence, Wilkie, and Haydon. 

The study reveals that Neoclassicism and Romanticism 
were distinct psychological and esthetic systems, funda- 
mentally different ways of ordering the feelings. They did 
not exist as isolated entities, but interacted with other 
elements of their time and place. Certain clusters of 
attributes inhere in the two systems, as, respectively, 
manifestations of a more tightly controlled style and a 
freer or more emotionalized style. Moreover, Neoclassi- 
cism was the antithesis of the libertarian and individual- 
istic current to which the Revolution gave impetus and 
which was a prime mover of Romanticism. 

But art and life styles are not mutually inferrable, 
although Neoclassicism seems to function as a control in 
contrast to the life style of the time, while Romanticism 
appears superficially to be a reflection of colorful man- 
ners and turbulent conditions. Closer scrutiny reveals 
these manners and the Romantic art style to be compensa- 
tions for values which are being submerged in every day 
life. Similarly, an individual artist’s personality can only 
partially be inferred from his art, and then only in the 
context of the development of style in the place and time 
in which he lives. 

The occurrence of similar developments in France and 
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England at different points of time assigns a lesser 
role to individual originality in the formation of styles. If 
the culture itself did not change, the “original” work of a 
few outstanding individuals would not be sufficient for the 
formation of new categories of style. The appearance of 
similar art styles in the two countries at different 
moments indicates that emotional reactions to conditions 
which materialized at different times in the two countries 





constitute a cultural situation which permits a certain 
transcending of cultural differences between nations. As 
it does in the personality of the individual painter, the 
style of art often expresses concealed or latent elements 
in the society. Style, individual and group, in art and in 
life, is a pattern of reaction to values and beliefs which 
are expressed by individuals, but which the culture itself 
has instilled. 343 pages. $4.40. 


FOLKLORE 


LIFE AND LORE OF THE OLD 
NATCHEZ REGION 


(Publication. No. 24,477) 


Bessie Cooper Hopkins, Ph.D. 
George Peabody College for Teachers, 1957 


. Major Professor: John E, Brewton 


The primary purpose of this study, Life and Lore of 
the Old Natchez Region, is twofold: to examine the various 
facets of life in the Old Natchez Region, from its historical 
beginnings up to and through the Civil War; and, second, to 
present the folklore of the region as an avenue for the 
understanding of the social and cultural pattern of the life 
of that period. 

The methods of investigation employed have included 
library research--investigations of unpublished manu- 
scripts, journals, newspapers, and books of the period; 
travel throughout the region, including visits to each of 
the seven counties (Amite, Wilkinson, Adams, Franklin, 
Jefferson, Claiborne, and Warren) constituting the Old 
Natchez Region; interviews and correspondence with resi- 
dents of the area conversant with the life and lore of that 
region before the Civil War. 

Geographically, the Old Natchez Region forms a tri- 
angle made up of seven counties. At the apex of this tri- 
angle is Vicksburg, the Gibraltar of the Confederacy. 
Eighty miles to the south is Natchez, a magic name in 
song and story. Liberty, in Amite County, is at the east- 
ern end of the base of the triangle. In 1800 the nearest 
American settlement was six hundred miles away--in 
Nashville, Tennessee, and its environs. 

The early history of the Old Natchez Region is associ- 
ated with French, English, and Spanish influences. Four 
Indian tribes, the Natchez, Choctaw, Chickasaw, and 
Tunica, left their imprint, too, in Indian mounds, in arti- 
facts and other treasures, and in Indian words. 

Perhaps the most fascinating stories--and certainly 
the most blood-curdling--concern the Natchez Trace, that 
Indian infested land route, six hundred miles long, from 
Nashville to Natchez, which nefarious land pirates made 








even more dangerous for the traveler. Legends still 
abound in Mississippi concerning the exploits in the eight- 
eenth century of the Harpes, Samuel Mason, Joseph Thomp- 
son Hare, and John Murrell. 

During the 1800’s, there were inthe Old Natchez Region 
four classes of society--the planter and slaveholder, the 
farmer, the squatter, and the Negro slave. The chapter, 
“Patterns of Living in the Old Natchez Region,” presents 
the various aspects of life which went to make up a kind of 
social mosaic. The treatment includes accounts of enter- 
tainments on all levels; folk hospitality and recipes; in- 
tellectual, musical, and theatrical pursuits; horse racing; 
dueling; diseases and remedies; burial customs; and 
slavery. Of pertinent interest to the folklorist, for exam- 
ple, are the lyceums originating among the intellectuals 
near Jefferson College, and the program of Jenny Lind 
given under the agency of P. T. Barnum in the Methodist 
church in Natchez. 

The eternal wisdom of the plain people when they 
speak is clearly shown in epigrams, riddles, and beliefs 
in certain ideas and ways of life. Folk expressions and 
ideas which point up their heterogeneous origins are 
presented. While largely of Anglo-Saxon roots, they bear, 
also, the imprint of Negro thought and imagery. Some 
of the concepts are from European or even classical 
sources. | 

A chapter onfamous personalities of the region include 
stories of Lorenzo Dow, Gail Borden, and George Hum- 
phrey Tichenor, Jr. Tall tales, mysterious legends, and 
poignant tales of the Civil War conclude the study. 

Possibly not everyone will accept the thesis prevailing 
throughout the study that the citizens of the Old Natchez 
Region achieved the economic, intellectual, and cultural 
growth of the section because of their innate qualities of 
integrity, ambition, and intelligence. Certain it is, how- 
ever, that these men and women, largely of British origin, 
had pride of race and reverence for the greatness of the 
past. These are two cardinal elements of national strength. 
They made the Greek, the Roman, and the Saxon. They 
helped to make the Southerner in the Old Natchez Region, 
where hard work, not highballs, developed a vast cotton 
kingdom. 422 pages. $5.40. Mic 58-4924 
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THE SYNTHESIS AND SOME PROPERTIES OF 
DIESTERS OF GLYCEROL ETHERS 


(L. C. Card No. Mic 58-1700) 


Sushil Chandra Gupta, Ph.D. 
University of Illinois, 1958 


A study on the properties of the diesters of glycerol 
ethers was carried out in order to develop a method for 
determining the stability of unsaturated fatty acids in a 
triglyceride molecule towards heat and to study their be- 
havior towards hydrogenation in the presence of a catalyst. 

The glycerol ethers were synthesized by a combination 
of two existing methods. The potassium salt of 1,3-ben- 
zylidene glycerol or isopropylidene glycerol was first 
prepared by using potassium in benzene and the corre- 
sponding salt of glycerol. These potassium salts were 
condensed with alkyl-p-toluene sulfonates prepared from 
aliphatic alcohols. The purity of alkyl-p-toluene sulfonates 
was based upon saponification value. The alkyl-p-toluene 
sulfonates were found to react completely to form 1,3-ben- 
zylidene, 2-alkyl glycerol ethers and isopropylidene, 
1-stearyl glycerol ether. These crude products on hydrol- 
ysis with dilute hydrochloric acid resulted in alkyl glycerol 
ethers which were purified by crystallization from petro- 
leum ether (40-60° C.). By this procedure, 2, -oleyl-, 
-linoleyl-, -erucyl- and -stearyl glycerol ethers as well 
as 1-stearyl glycerol ether were obtained. The iodine 


numbers of the unsaturated glycerol ethers were about 1% 
lower than the theoretical values and the acetyl values of 





both the saturated and unsaturated glycerol ethers were 
also about 1% lower than the theoretical values. 

The diesters of glycerol ethers were synthesized by 
condensing the glycerol ethers with fatty acids in the 
presence of 8-napthalene sulfonic acid under vacuum at 
150-160° C. They were purified by extraction with 98% 
ethanol and were obtained in a yield of 79-85% as 98% eth- 
anol insoluble fraction. The iodine numbers and sapanifi- 
cation values of these diesters of glycerol ethers were 
about 1% lower than the calculated values. 

In order to study the stability of unsaturated fatty acids 
in a triglyceride molecule, the 1,3-dilinoloyl, 2-stearyl 
glycerol ether and 1,2-dilinoloyl, 3-stearyl glycerol ether 
were heated at about 200° C. ina thermostatically con- 
trolled oil bath. From the comparative iodine values and 
percentages of linoleic acid of the heated samples, it was 
found that 1,2-dilinoloyl, 3-stearyl glycerol ether was 
more stable to heat than 1, 3-dilinoloyl, 2-stearyl glycerol 
ether. 

In order to estimate the absorption of hydrogen in the 
1- and 2- positions in a triglyceride molecule, the hydro- 
genation of 1, 3-dioloyl, 2-oleyl glycerol ether; 1, 3-dier- 
ucoyl, 2-oleyl glycerol ether and 1, 3-dioloyl, 2-linoleyl 
glycerol ether was carried out in the presence of platinum 
or palladium on carbon as catalyst at room temperature 
and pressure by using ethyl acetate as a solvent. It was 
found from the analysis of these reduced compounds that 
selective hydrogenation did not occur in the 1- and 2- po- 
sitions of the molecules and that at least a part of the 
compound was completely hydrogenated. 88 pages. $2.00. 


GEOGRAPHY 


THE ECOLOGICAL SIGNIFICANCE OF 
OHIO’S CLIMATES 


(L. C. Card No. Mic 58-757) 


Donald Otto Bushman, Ph.D 
The Ohio State University, 1953 


The steppes of the Great Plains and the prairies of the 
mid-West have long been of interest to scholars in many 
fields because of their significance in the settlement of 
Anglo- America and also because of their interest from a 
purely academic point of view. Despite the numerous © 
explanations which have been advanced by climatologists, 
anthropologists, plant ecologists, and others, and despite 
the progress that has been made in the last half century, 
the continuing persistence of the prairies as well as their 
original occurrence remain almost as much an enigma as 
ever. This is particularly true of the easternmost exten- 
sion of the prairies into Indiana and Ohio. Ecologists and 
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some climatologists generally favor the climatic theory 
as the best explanation for the occurrence and persistence 
of the prairie. On the other hand, anthropologists and 
certain geographers, notably Sauer, favor the theory of 
fire to explain most satisfactorily the establishment of 
prairie communities in formerly forested areas. 

All interested persons ascribe at least a part of the 
cause for the development of prairies to climatic influ- 
ences, but perhaps those who discount climate as the 
major cause of the prairies tend to do so because of the 
inadequacy of earlier concepts regarding climatic phe- 
nomena. The earlier systems of climatic classification 
were not sufficiently rational to portrzy accurately the 
climatic characteristics of all regions regardless of local- 
ity. The primary purpose of the investigation has been a 
re-examination of the delicate relationships between the 
natural vegetation of Ohio and selected climatic phenom- 
ena which are believed to have significant ecological im- 
portance. The study is concerned with the regionalization 
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of Ohio’s climates, utilizing the climatic year concept of 
Russell in conjunction with the latest system of climatic 
classification of Thornthwaite; an examination of a number 
of distinctive characteristics of Ohio’s climates; and the 
identification of some of the possible correlations between 
particular plant communities in the natural vegetation 
cover of the state and the existing climatic types. 


THE DISTRIBUTION OF THE NATURAL 
VEGETATION OF OHIO 


Broad Pattern of Vegetation Distribution 

Four major vegetation formations occur in Ohio, and 
at the time of white settlement made up the complete vege- 
tation cover. 

(1) The mixed mesophytic, the oak-hickory and the oak- 
chestnut phases of the eastern hardwood forest, occupies 
primarily the eastern and southeastern unglaciated portion 
of the state. The oak-chestnut association is coincident 
with the mixed mesophytic forest occupying the south- and 
west-facing slopes. The oak-hickory association occupies 
essentially the glaciated western half of the state. 

(2) In the extreme northeastern corner of Ohio is a 
small portion of the hemlock-hardwood forest which is 
also known as the birch-beech-maple-hemlock formation. 
Fairly numerous small areas of evergreen hemlock asso- 
ciations are scattered throughout southeastern unglaciated 
Ohio, although the hemlock associations are widely dis- 
persed in the hemlock-hardwood formation. 

(3) Boreal bog associations occur throughout the gla- 
ciated portion of Ohio, but the larger percentage of bogs 
occupy sites outside the “Black Swamp?” area of the old 
lake plain in northwestern Ohio. 

(4) Tall grass prairie associations which have charac- 
teristics of the main body of the prairie farther to the 
west. The prairie communities are restricted for the 
most part to the glaciated western portion of the state. 


Post-Glacial Climatic Sequence 

The studies of fossil pollens, tree rings, former sea 
and lake levels, varved clays, peat deposits, and archeo- 
logical remains, as well as direct historical records, have 
proved conclusively that there have been climatic varia- 
tions of sufficient magnitude in the geologic past to have 
caused changes in the natural vegetation cover. That these 
variations may have followed somewhat similar patterns 
throughout much of the northern hemisphere has also been 
established. 

The end of the last ice age is usually placed at about 
6500 B.C. for Ohio. Form what is known of the climate 
during the period of glacial recession, it was apparently 
arctic continental, cold, dry, and windy. As the ice front 
receded, a warmer continental climate, the outstanding 
feature of which was its dryness, advanced northward. 

A period of some 4,000 years, the peak of which was 
known as the climatic optimum (4000 to 2000 B.C.), when 
the world climate was significantly warmer than at pres- 
ent, followed the recession of the last ice sheet. The 
result of these climatic conditions was the establishment 
of tall grass prairies in areas formerly occupied by 
forests. 

Between 1200 and 100 B.C. and lasting until about A.D. 
350, a generally colder, wetter, and more stormy condition 
than the climate of the present probably witnessed the 
retreat of many tall grass species and their replacement 





by forests. This period is known as the “sub- Atlantic 
(peat bog) period.” 

A second climatic optimum occurred from A.D. 400- 
1000 reaching two peak periods in the seventh and tenth 
centuries. With the displacement poleward of cooler, 
moister conditions, this period probably witnessed the 
re-establishment of tall grass prairie species in central 
Anglo- America. 

Between A.D. 1000 and 1700 occurred what is termed 
the “Little Ice Age” by glaciologists, but no such evidence 
has been forthcoming from fossil pollen studies. Since 
1700 there has been a general settling down of the climate 
which could well account for the apparent present-day 
invasion of parts of the prairies by trees. 


THE CLIMATES OF OHIO 


If one particular factor may be singled out to explain 
the variable and transitional character of Ohio’s climates, 
this fact is its latitudinal and longitudinal position on the 
North American continent. Climatic factors or elements 
may fluctuate more during the course of one growing 
season than they have during the course of the preceding 
100 years or more. The ideas in respect to climate are 
much more nebulous than the concepts of either soils or 
natural vegetation types. Therefore, it is much more 
difficult to devise a system of climatic classification which 
would be entirely adequate for determining the regionaliza- 
tion of the world’s climatic types and which would accu- 
rately characterize the climatic phenomena for any locality. 

The climatic year concept recognizes that a nuclear 
area expands and contracts irregularly with changes in 
meteorological conditions. It also implies that every iso- 
hyetal line, isotherm, or other climatic isarithm differs 
in position from one year to the next, and supports the 
idea that any particular climate such as a subhumid grass 
climate, expands in areal distribution some years and 
contracts in others. These zones of fluctuating climatic 
limits are of the greatest ecological and practical agricul- 
tural impoatance. 


The Climatic Characteristics of Ohio 

The latest Thornthwaite system of climatic classifica- 
tion has the advantage over classifications previously 
proposed in that it is independent of indices deduced from 
the appearance of the vegetation and uses climatic values 
exclusively for expressing the relative value of precipita- 
tion. : 

More than half the area of the state of Ohio has a B, 
humid type of climate. This climatic type is the driest of 
the humid climates, and the Cz and C; climatic types, 
which are moist subhumid and dry subhumid, respectively, 
may be expected to occur with almost as great or greater 
frequency as the B, or wetter types. On a climatic year 
basis, both the variability of climatic types from year to 
year and the irregularity of this variability become evi- 
dent. The moist subhumid C2 and the dry subhumid C, 
types occur with greater frequency and over a larger area 
northwest of a line connecting the northeastern and south- 
western corners of the state. The opposite is true south- 
east of this line. 

The conclusion may be drawn that for those areas of 
the state which normally experience a B, climate, varia- 
tions from the normal tend to be toward the drier climates, 
while the variations from one year to the next at those 
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stations having a Bz humid or wetter climate tend to be 
toward a still wetter climate. Dry years are much more 
frequent in the western half of the state and in a rather 
narrow zone immediately south of Lake Erie than they are 
in the eastern half of Ohio. 

In a determination of the climatic characteristics of 
Ohio which uses the average temperature and precipitation 
statistics for a long period of years, there is a small or 
no seasonal water deficiency. When utilizing the climatic 
year concept, however, moderate and large seasonal water 
deficiencies do occur in the state with great frequency. A 
large proportion of the state experienced summer defi- 
ciencies of precipitation 40 per cent or more of the years 
studied. Essentially all the area experiencing a large 
number of years with summer deficient precipitation is in 
the northern and western portion of the state. Most of the 
prairie areas at the time of white settlement were in those 
portions of Ohio that experience the greatest frequency of 
dry years. 


A CLIMATIC COMPARISON OF OHIO AND IOWA 


A comparison of all climatic elements which enter into 
a consideration of drought was made between two Ohio 
stations and two Iowa stations. Marion and Dayton, Ohio, 
were chosen for comparison with Belmond and Tipton, 
Iowa, for the reason that the general concensus regarding 
the former stations is that they have a forest climate 
whereas the latter stations are located in undisputed areas 
of prairie and therefore presumably have a grass climate. 

The average annual precipitation at the four stations is 
as follows: Dayton, 37.38 inches; Marion, 38.40 inches; 
Belmond, 31.62 inches; and Tipton, 34.01 inches. During 
the growing season (April through September), Dayton 
receives 20.36 inches, or 56 per cent of the average annual 
precipitation; Marion receives 21.40 inches, or 56 per 
cent; Belmond receives 23.38 inches, or 74 per cent; and 
Tipton receives 23.13 inches, or 68 per cent of its average 
annual precipitation. 

Dayton and Marion have a slightly larger April precipi- 
tation. May precipitation is essentially the same at all 
four stations, and during the months of June through Sep- 
tember, Belmond and Tipton have substantially larger 
amounts of precipitation with the greatest difference oc- 
curring in August and September. 

The average monthly temperatures for the growing 
season at all four stations are remarkably similar. Tem- 
peratures at Dayton and Marion are higher throughout the 
growing season than they are at Belmond and Tipton. The 
smallest difference in average temperatures at all stations 
is during the hottest months of July and August. 

The adjusted potential evapotranspiration, which repre- 
sents the amount of water evaporated from the soil and 
transpired by plants, is essentially identical at all four 
stations. The slightly higher latitude and, therefore, 
slightly longer days at the two Iowa stations compensate 
for the higher average July and August temperatures at 
Dayton and Marion. Under average summer climatic 
circumstances, water need during the growing season is 
also essentially the same at the four stations. 

The utilization of the climatic year concept at each of 
the four stations discloses that Dayton experienced 55 per 
cent (21 years) B: humid or wetter, and 45 per cent (17) C2 
moist subhumid or drier years. Marion experienced 88 
per cent (30 years) B,; or wetter, and only 12 per cent 





(4) C2 moist subhumid or drier years. Belmond experi- 
enced 58 per cent (18) B, humid or wetter years, and 42 
per cent (13) C2 or drier years. Tipton experienced 67 
per cent (20) B, or wetter and 33 per cent (10) Ce or drier 
years. Dayton and Marion experienced as many or more 
years with moderate or severe summer deficiencies of 
precipitation as did Belmond and Tipton. 

The water need during the growing season at Dayton 
and Marion exceeds that supplied by precipitation in more 
years than at Belmond and Tipton. An analysis of diurnal 
variation in rainfall shows a summer afternoon maximum 
associated with thermal convective showers at eastern 
stations, whereas there is a summer nighttime maximum 
in the prairie areas. 

A tabulation of dry spells during which time less than 
0.5 inches of precipitation fell was made for all four sta- 
tions. The results of this tabulation show that Dayton 
experienced 10 dry spells of 30 to 40 days duration during 
the period of record; Marion experienced five; Belmond 
had seven; and Tipton had six such dry spells. Marion 
had fewer dry spells of 30 to 40 days duration than the 
other stations, but it had nine more dry spells of 20 to 30 
days duration than Belmond and the same number as Tip- 
ton. During the period of years studied at each station, 
Dayton experienced three dry spells of 40 or more days 
duration; Belmond had one period of the same length; and 
Marion and Tipton had no such periods. 

The comparison of climatic elements of the two Ohio 
and the two Iowa stations demonstrated that in all respects 
the climates of the two areas are essentially the same, 
therefore the minor differences can hardly be of any sig- 
nificant ecological importance. 


THE PROBLEM OF THE PRAIRIES 


Plant ecologists, geographers, and climatologists all 
are agreed that the more humid portions of the earth’s 
surface can support a natural vegetation of trees. Within 
any forest, different communities may exist which are 
related to edaphic and physiographic conditions as well as 
to microclimatic differences. But over a large continental 
land area such as the Great Plains the great expanse of 
grass with trees restricted to the water courses is con- 
ceded by all interested persons to be the result of fairly 
obvious climatic conditions and particularly to scant rain- 
fall. The occurrence of forests in Ohio may be said to be 
related to environmental conditions, primarily the climate 
which is favorable to the establishment and maintenance 
of trees. 

The forests of Ohio are transitional in character be- 
tween the more mesic species of the eastern hardwood 
forests and the drier forest types of the south and south- 
west. The tall grass prairies of the prairie center in 
Iowa and Illinois as well as the smaller areas of prairie 
still present in northern Indiana and western Ohio may be 
considered as transitional types of vegetation between the 
short grass steppe vegetation growing under a semiarid 
climatic complex to the west and the forest vegetation 
growing under a humid climatic complex of conditions to 
the east. 

The post-glacial xeric period witnessed the maximum 
expansion of the tall grass prairies, including the exten- 
sion eastward of prairie grasses into Illinois, Indiana, and 
Ohio to form the prairie peninsula. Since the maximum 
extension eastward there have been climatic variations of 
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sufficient magnitude to cause the forest-prairie border to 
migrate to the west during a series of wetter than average 
years and to the east during a period of drier than average 
years. 

Since Ohio at the present time experiences climatic 
conditions that are more favorable for tree than for grass 
vegetation, and since Iowa has essentially the same cli- 
matic conditions as Ohio, the conclusion must be drawn 
that the prairie areas remaining in Ohio and northern 
Indiana as well as those in Illinois and possibly even Iowa 
and other states of the prairie center are relic communi- 
ties. Since the severe droughts of the 1930’s at least more 
climatic years have been humid and therefore better suited 
to tree vegetation than they have been subhumid or semi- 
arid and better suited to grass vegetation. Fire may prop- 
erly be termed an ecological factor although its importance 
is not fully comprehended, but it is not, and certainly can 
not be considered, the cause of prairie vegetation. 

125 pages. $2.00. 


Abstract published by special arrangement with The 
Ohio State University. 


GROUND WATER DEVELOPMENT IN 
SALT LAKE COUNTY, UTAH 


(L. C. Card No. Mic 58-1561) 


Jerry Tuttle, Ph.D. 
The University of Nebraska, 1958 


Adviser: Robert G. Bowman 


Ground water plays a significant role in many ways in 
this area. Undeveloped ground water produces numerous 
problems in sewage disposal, flooding of basements, con- 
trol of mosquito-breeding swamps, etc., and presently is 
responsible for a greater acreage of untillable soil than 
is the lack of water. Developed ground water, while con- 
tributing only about 13 percent of the total water intro- 
duced, has been responsible for the growth and mainte- 
nance of communities and major industries, and has al- 
lowed the appearance of many homes and farm buildings 
in a landscape that would have otherwise been devoid of 
them. 

Ground water generally is found in the sedimentary 
deposits of the central basin, althoughssome quantities 
occur in the surrounding mountains - principally in the 





limestone rocks of the Wasatch Range at the basin’s east- 
ern edge. In the basin deposits, ground water storage 
exceeds an estimated 19 million acre-feet. This is over 
35 times the average annual intake of all water used, dis- 
counting quality requirements. 

An estimated half-million acre-feet of locally collected 
ground water circulates through the basin annually. Ap- 
proximately 75,000 acre-feet per year is tapped - or about 
one-fifth total annual circulation. The greatest discharge 
calculated from ground water, nearly twice that now tapped 
by man, occurs through evaporation and transpiration from 
too high a water table. Calculations of 143,000 acre-feet of 
fresh, untapped ground water recharge equal the surface 
water run-off of the Wasatch Mountains. More is available 
to industries where quality requirements are not too de- 
manding. 

Man’s extraction of ground water has been through 
nearly 10,000 diversions, 97 percent of which are wells. 
Because of the low capacity of the average well - mainly 
shallow, flowing, with small diameter pipes, and for indi- 
vidual household use - recovery of ground water by wells 
accounts for about two-thirds of the total recovered; 
drains, tunnels and developed springs average higher in- © 
dividually. Historic cycles of well development have been 
identified, some relatable to droughts and wars. Highest 
well densities and the greatest ground water extraction 
occur in and near South Salt Lake, an area of residential 
land use, where piped municipal supplies have not, until 
recently, been available, and where fresh, flowing well 
water was obtainable. However, these areas recently have 
been out-produced and may eventually be replaced by scat- 
tered groupings of larger, deeper pump wells. 

Well depths vary from shallow dug wells of less than 
15 feet to a dozen drilled wells of 1000 feet deep or greater. 
Over one-half the wells are less than 200 feet deep, while 
only six percent are beyond 400 feet deep. With local 
exceptions, extensive patterns of similar well depths are 
found in the basin so that areas of shallow wells are 
located in or near the piedmont zone and progressively get 
deeper through the lowlands toward Great Salt Lake. Gen- 
erally these patterns are relatable to conditions of geology, 
water quality and well interference. 

While Colorado River Project water is planned, under- 
foot is a greater quantity of initially less costly ground 
water. Locations are suggested where wells, tunnels and 
underground dams may tap supplies. The greatest obstacle 
to development is the lack of unified organization among 
the water users of the area, which, if accomplished, could 
effect flood control, land reclamation, and ground water 
recharge at a scale not now possible. 328 pages. $4.20. 
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GEOLOGY AND ORE DEPOSITS OF THE EAST 
SHASTA COPPER-ZINC DISTRICT, SHASTA COUNTY, 
CALIFORNIA 


(L. C. Card No. Mic 58-1278) 


John P. Albers, Ph.D. 
Stanford University, 1958 


A study of the East Shasta copper-zinc district, which 
covers about 90 square miles in central Shasta County, 
California, was undertaken in 1949 with the following objec- 
tives: 1) to work out the stratigraphy, structure, and rock 
alteration; 2) to fit the known sulfide deposits into the 
geologic framework; and 3) to spply the results obtained 
by delimiting other areas of favorable geologic environ- 
ment where hidden sulfide deposits might occur. 

The map area is underlain by interbedded sedimentary 
and volcanic rocks that range in age from probable Middle 
Devonian to Upper Triassic. Formations from oldest to 
youngest include the Copley greenstone, Balaklala rhyolite, 
Kennett formation, Bragdon formation, Baird formation, 
McCloud limestone, Nosoni formation, Dekkas andesite, 


Bully Hill rhyolite, Pit formation, and Hosselkus limestone. 


These rocks were laid down in a eugeosynclinal trough that 
was elongate in a north-south direction. The thickness of 
the stratigraphic section totals about 20,000 feet. About 
90 to 60 percent consists of volcanic rocks. Probably 
during Late Jurassic time the layered rocks were folded, 
faulted, and intruded by a small stock of granodiorite, by 
an irregular elongate mass of mafic quartz diorite, and by 
dikes and sills of fine-grained mafic igneous rocks. These 
sedimentary, volcanic and intrusive rocks constitute the 
basement rock sequence. In the southeastern part of the 
area the basement rocks are overlain unconformably in 
places by the Tuscan formation consisting of poorly lithi- 
fied tuff breccia, and by basaltic lava of Pliocene age. 
Slope wash, talus, landslide debris, and alluvium obscure 
the bedrock in much of the area. 

Practically all the basement rocks have undergone 
alteration since they were formed. Most of the volcanic 
rocks and the majority of the intrusive rocks are mineral- 
ogically reconstituted to a greater or less extent but retain 
their original textures and structures. Only locally in the 
extreme southeastern part of the area and in the vicinity 
of Bully Hill where the rocks have a secondary foliation 
are original textures and structures obliterated. 

Alteration processes that have been operative include 
dynamic metamorphism, igneous metamorphism, and hy- 
drothermal metamorphism. Hydrothermal metamorphism 
was the most important and has resulted in widespread 
albitization, chloritization, and silicification, and in some- 
what more restricted argillic alteration and calcitization. 
Sodium and silicon were the main substances added during 
alteration and calcium was the main substance removed. 

The sedimentary and volcanic components of the base- 
ment rock sequence are strongly folded and faulted. The 
oldest formations are exposed in the core of a large north- 
east-trending anticline inthe western part of the area, and 
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successively younger rocks crop out toward the east ina 
sequence that in gross aspect is homoclinal. A northwest 
structural trend, defined by a series of northwest-trending 
folds and locally by a steeply dipping secondary foliation 
predominates in the eastern and southeastern part of the 
area. 

The basement rocks are also disrupted by high-angle 
faults and shear zones. The high-angle faults include 
strike faults and transverse faults. The hanging wall on 
most high-angle faults is displaced downward with respect 
to the footwall. 

Mineral production from the district totals about 60 
million pounds of copper, 50 million pounds of zinc, and 
some silver, gold, lead, and iron. Most production is 
from massive sulfide replacement deposits along shear 
zones in the Bully Hill and Pit formations. The deposition 
of sulfides occurred after deformation had ceased. The 
source of the ore-bearing fluids was probably a subjacent 
body of trondhjemitic magma but the metallic constituents 
may have been derived in part from greenstone formations. 
Areas considered favorable for prospecting are outlined. 

414 pages. $5.30. 


THE SULFO-SELENIDES OF MERCURY AND 
THEIR OCCURRENCE AT MARYSVALE, UTAH 


(L. C. Card No. Mic 58-1333) 


Philip Martin Bethke, Ph.D. 
Columbia University, 1957 


The sulfo-selenides of mercury form a complete iso- 
morphous series defined by the diadochy of sulfur and 
selenium. This series is here noted as the metacinnabar 
series and includes the minerals metacinnabar, onofrite 
and tiemannite. Hartwig has shown that these minerals 
are isostructural, crystallizing in the F43m space group 
in a sphalerite type structure. X-ray fluorescence anal- 
yses of some 50 samples establishes the regular variation 
in composition from metacinnabar (HgS) to tiemannite 
(HgSe). Iron and zinc are known to replace mercury in the 
mineral series to an appreciable extent. The same rela- 
tionship is expected of cadmium. Unit cell dimension, 
Knoop hardness and specific gravity vary linearly with 
composition from a = 5.853A; G(measured) = 7.85; 
H(knoop) = 75 in HgS to ao = 6.0734; G(measured) = 8.21; 
H(knoop) = 20 in HgSe. 

The demonstrated continuous change in composition 
suggests a revision of the classification presented in Dana. 
The following classification is proposed: 


Metacinnabar series Hg(S,Se) 
Metacinnabar HgS to HgS 
Onofrite HgS ,Se 
Tiemannite HgS Se 


Isometric 


g&® > 
to HgS , 


to HgSe. 


Se 


8 
2 


2 
8 


8 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





GEOLOGY 





Varieties: 


Ferroan: (Hg, Fe)(S,Se) iron greater than 


2 atomic percent 


Zincian: (Hg, Zn)(S,Se) zinc greater than 


2 atomic percent 


Ferro-zincian (Hg,Fe,Zn)(S,Se) both iron 
and zinc greater then 2 atomic percent 


Cinnabar Hexagonal 

Pyrosynthetic studies and analyses of coexisting cinna- 
bars and onofrites from Marysvale indicate that selenium 
is able to enter the cinnabar structure in only trace 
amounts. A similar relationship is reported for iron and 
zinc. It is proposed that the distribution of selenium, iron 
and zinc between cinnabar and metacinnabar is related to 
differences in bond type. Aurivillius states that the short- 
est Hg — S bonds in cinnabar appear to be of the digonal 
covalent (sp) type. The Hg — (S,Se) bonds of the metacinna- 
bar series are of the tetrahedral covalent (sp ) type. 
Telkes’ electrical resistivity data indicate appreciably 
greater metallic character of the Hg — S bonds in meta- 
cinnabar, and that the metallic character increases with 
increasing selenium content. It is suggested that natural 
metacinnabars represent compounds stabilized by struc- 
tural impurities. 

A brief review of the geochemistry of mercury and 
selenium is included in this report to provide a basis for 
a discussion of the origin of the Marysvale occurrence. 

The occurrence of the sulfo-selenides of mercury in 
the Lucky Boy deposit near Marysvale, Utah is described 
in relation to the general geology and base and precious 
metal deposits of the district. The base metal deposits 
occur in the paleozoic-mesozoic sedimentary rocks ex- 
posed in the Tushar range which represents the upthrown 
block of the Tushar fault which bounds the Marysvale 
graben on the West. The precious metal deposits are 
sometimes associated with the base metal mineralization, 
but are characteristically developed in the Bullion Canyon 
volcanics which overlie the sedimentary rocks. The Lucky 
Boy is considered to be genetically related to the base 
metal-precious metal deposits, and to represent the outer- 
most fringe of a crude but definite zoning. The above de- 
posits are thought to be related to the well developed vul- 
canism of the region and to have been emplaced during 
the period of fracturing associated with the development 
of the Tushar fault. It is not considered that these deposits 
are genetically related to either the uranium of alunite 
mineralization prevalent in the district. 

The mechanism of transportation and deposition of the 
Lucky Boy ore is discussed from a thermodynamic view- 
point. Transfer as a complex ion in an aqueous solution 
is excluded as a possibility, and transportation in the 
vapor phase is considered to best explain the occurrence. 

Precise x-ray diffraction data are given for representa- 
tive natural samples as well as for synthetic HgS and HgSe. 
A method of x-ray fluorescence analysis is described and 
forms the basis for the compositional studies presented. 
Measured values of various physical properties of the 
natural samples are presented. 181 pages. $2.40. 





THE GEOLOGY OF GALLIA COUNTY, OHIO 
(Publication No. 23,668) 


Oliver Duncan Blake, Ph.D. 
The Ohio State University, 1952 


Gallia county, Ohio, situated in the southeastern part 
of the state along the Ohio River is the subject of a geo- 
logical study. The rocks of this region, which belong to 
the Pennsylvanian system, are arranged in a repetition of 
rock sequences known as cyclothems. The sequence starts 
with a marine limestone unit succeeded by a massive, 
friable, generally cross-bedded sandstone. The upper part 
of this sandstone is less massive and more fragmentary, 
and in the very top often carries a bed of nodular fresh- 
water limestone. Above this unit is a sequence of clay or 
siltstone which exhibits a peculiar blocky structure. The 
top unit is a thin persistent light-gray underclay which 
underlies a more sporadically distributed coal. In various 
parts of the geological column different units of the cyclo- 
them are well or poorly developed. 

In all, 32 cyclothems or parts of cyclothems are recog- 
nized in Gallia county, 7 in the Allegheny series, 16 in the 
Conemaugh, 8 in the Monongahela, and part of one in the 
Dunkard. Of these, two in the Conemaugh have not previ- 
ously been recognized in Ohio, but equivalent cyclothems 
are known in Pennsylvania and Maryland. 

An inquiry into the sedimentation has been conducted 
in an attempt to determine the environment and the cause 
of the cyclical repetition. The massive sandstones were 
determined to be non-marine, subaqueous deposits as 
evidenced by their unoxidized condition beneath the zone 
of weathering and by their water-lain type of cross-lami- 
nation, the absence of true marine fossils, and the pres- 
ence of fresh unaltered feldspar grains. The marine ori- 
gin of some of the limestones is indicated by the presence 
of marine fossils either locally or at the same horizon in 
other localities. The non-marine limestones never contain. 
marine fossils but do bear the fossil Spirorbis, which is 
regarded as a fresh-water worm. Thin sections show that 
both limestone types are calcarenites composed of lime- 
stone fragments cemented by interstitial calcite. The 
blocky clays and siltstones appear to be terrestrial in 
origin as evidenced by their predominantly red color, by 
the presence of plant fragments, and by the complete ab- 
sence of other types of fossils. No positive conclusions 
have been reached on the origin of the persistent light- 
gray underclays. Most of the commercial coals are be- 
lieved to have been deposited in situ under swampy condi- 
tions, but some of the thin sandy coals apparently repre- 
sent drifted material transported in from other areas. 

Two possible causes of the cyclical repetition of the 
rock units have been considered. Although the subgray- 
wacke nature of the massive sandstones containing appre- 
ciable amounts of feldspar and a pasty clay-mica matrix 
around the quartz grains is usually regarded as an oro- 
genic type of deposit’, this conclusion is not borne out by 
other observations. Cross-lamination studies indicated 
that the source of these sediments was from several direc- 
tions and that their uniform thickness within the county is 
dissimilar from the wedge-shaped orogenic type of depos- 
its. The hypothesis of repeated accelerated and deceler- 
ated epirogenic downwarps within the depositional area is 
favored. 

Local counts on the persistent key-type units, the 
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underclay-coal units, and the marine limestones show that 
the occurrence or absence of full development of these is 
not in accord with chance probabilities. This distribution 
is explained by a local sedimentary adjustment within each 
cyclical downwarping as a factor of the epirogenic equilib- 
rium within a given area. 142 pages. $2.00. Mic 58-4925 


1, Pettijohn, F. J. Sedimentary Rocks, New York: 
Harper & Brothers, 1949, p. 257. 

Abstract published by spécial arrangement with The 
Ohio State University. 





THE PETROLOGY AND ECONOMIC GEOLOGY OF 
THE SHARON CONGLOMERATE IN GEAUGA 
AND PORTAGE COUNTIES, OHIO 


(Publication No. 25,487) 


Charles Henry Bowen, Ph.D. 
The Ohio State University, 1952 


The investigation was undertaken to determine the 
petrology and economic geology of the Sharon conglomer- 
ate in Geauga and Portage counties, Ohio. A total of 110 
channel and spot samples were taken at 22 localities in 
order to determine the lateral and vertical variations in 
lithology and to test various sampling and laboratory tech- 
niques that could be applied by industry. 

The general character of the deposit and the nature of 
the exposure governed the type and size of the samples. 
Although the name of the unit is the Sharon conglomerate, 
sandstone is the more abundant material noted in the area. 
Conglomerate is generally confined to a few, narrow, gen- 
erally north south belts, or channel axes, and sandstone 
or mixtures of interbedded sandstone, pebbly sand and 
conglomerate occupy the intervening areas. Individual 
samples generally included only one type of material, and 
hence the length of each sample was governed in large 
measure by the texture of the material. The unit is uni- 
versally cross bedded, the cross beds occurring between 
well-defined horizontal bedding planes. Thick horizontal 
beds were treated as individual sample units, .but a series 
of thin beds was often combined into a single sample. 

In quarries, or well-exposed natural outcrops, channel 
samples were taken; at poor exposures, composited spot 
samples of similar material were collected. These chan- 
nel samples and composites of spot samples tended to 
average the character of the smaller sedimentation units, 
i.e. the cross beds and thinner horizontal beds, but the 
individuality of the more massive horizontal beds was 
retained. For detailed sedimentation studies, spot sam- 
ples of individual sedimentation units are more desirable 
than channels. 

Because of the large size and the large number of sam- 
ples, chemical and pressure vessel disaggregation methods 
could not be employed. Satisfactory disaggregation was 
obtained by means of a hardwood muller and a sheet steel 
bucking board. A four mesh screen was used to separate 
the coarse and fine fractions, which were analyzed sepa- 
rately. Plus four mesh material was hand screened. The 
size distribution of the minus four mesh fraction was de- 
termined by a modification of the alternate standard size 
analysis procedure of the American Foundryman’s Society, 





in which the subsieve size distribution is obtained by the 
hydrometer method. 

Owing to the presence of considerable secondary over- 
growth on the sand grains, the size analyses show only the 
present size distribution of the sand; they do not show the 
distribution at the time of deposition. Despite the over- 
growth, a distinct relationship is noted between median 
grain size and sorting. Those samples with median diam- 
eters between 0.15 and 0.30 mm. are very well sorted, and 
coarser samples are more poorly sorted. The size limits 
of best sorting are somewhat coarser than those noted by 
Inman, Russell, and others in modern river sands; this 
shift in median diameter is probably related to the second- 
ary overgrowth on the quartz grains. 

A slow but progressive southward decrease in median 
grain size and a corresponding increase in sorting were 
noted. These data in conjunction with the general southerly 
dip of the main bedding and cross bedding indicate that the 
material entered the area from the north. The direction 
of dip of the bedding has been used by all previous workers 
as evidence of a northern source; measurements of dip 
taken in this study merely reaffirm previous conclusions. 
In contrast to the slow southward changes in size and sort- 
ing, rapid lateral changes are noted in a direction normal 
to the axes of the pebble belts or channels. This rapid 
increase in sorting, together with the presence of graded 
cross beds suggests that much of the deposition took place 
in quiet water. These data lend support to the recent view 
that the Sharon is a deltaic deposit. The pebble channels 
represent the major distributaries and the sandstone re- 
sults from deposition of finer material in the more quiet 
water of the interdistributary areas. | 

Chemical analyses reveal that the deposit is remark- 
ably pure for clastic beds of this type. Plus four mesh 
material yields average values of over 99 per cent silica; 
minus four mesh material is only slightly less pure. The 
chief contaminants are alumina and iron oxide. 

Odd pebble suites, thin section studies and heavy min- 
eral analyses add support to the more recent view that the 
source rocks of the Sharon were quartzites and sediments. 
Quartzite conglomerate pebbles were found that contain 
pebbles identical to the white quartz pebbles that make up 
the bulk of the conglomerate. It is proposed that these 
quartzite conglomerates served as the direct source of a 
great deal of the pebbly material found in the Sharon. In 
accord with previous views much of the sand was furnished 
by quartzites and later sediments; these units also con- 
tributed certain constituents of the pebble phase. 

Microscopic study of the sand grains reveals a minor 
amount of relatively fresh feldspar. Muscovite is rather 
common, but, most of the sand grains are quartz and 
quartzite. Overgrowths of secondary silica are univer- 
sally present, but the weld between the overgrowth and 
the original grain is usually quite clean. Fluid bubbles, 
dust, and rutile needles are the most abundant inclusions 
noted. Many of the fluid and the dusty inclusions are ar- 
ranged in distinct planes, generally parallel to a simple 
crystallographic direction. The relative importance of 
the overgrowths and inclusions to mechanical strength of 
the grains will be the object of further study. 

The Sharon rests upon the rather uneven post-Missis- 
sippian erosion surface, and the distribution of the various 
textural types is strongly influenced by this feature; con- 
glomerate is usually related to the deeper valleys on 
the old surface. The irregularity of the pre-Sharon 
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disconformity effects mining methods in that it is often 
necessary to leave desirable material in the old valleys 
in order to maintain a level quarry floor. 

This geological unit is widely used as a source of in- 
dustrial sand. Ferro-silicon and refractory brick are 
high-grade uses for the pebbles; foundry sand, polishing 
sand and furnace bottom sand are the principal industrial 
applications of the sandy phase. Large tonnages of aggre- 
gates are also produced. The distribution of the various 
textural types, the amount of overburden, and access to 
transportation facilities influence the location of the quarry 
sites. 196 pages. $2.55. Mic 58-4926 


Abstract published by special «»rangement with The 
Ohio State University. 


GEOLOGY OF THE ORE KNOB AND ELK KNOB 
COPPER DEPOSITS, NORTH CAROLINA 


(L. C. Card No. Mic 58-1687) 


Henry Seawell Brown, Ph.D. 
University of Illinois, 1958 


The Ore Knob and Elk Knob copper deposits occupy 
shear zones on the Carolina and Roan gneisses in north- 
western North Carolina. Layers rich in aluminum bearing 
minerals, quartzitic layers, and calciferous layers sug- 
gest that the gneisses are metasediments. No cross cut- 
ting relationships were discovered between the two units. 
Furthermore, changes from one gneiss type to another 
along strike and their intricate interlayering are strikingly 
similar to facies change conditions within normal sedi- 
mentary rocks. The most important rock type in the Ore 
Knob area is the Carolina Gneiss which is predominantly 
a quartz-mica-plagioclase gneiss. Plagioclase ranges in 
composition from oligoclase to albite; with albite more 
common in or near ore zones. Mica is predominantly 
biotite but muscovite is important in some layers. The 
most important rock type in the Elk Knob area is the Roan 
Gneiss composed essentially of hornblende, epidote, oligo- 
clase and quartz. In both areas the rock dips steeply to 
the southeast and strikes generally to the northeast. 

The most important sulfide in the ore bodies is pyrrho- 
tite; copper occurs as chalcopyrite. A small amount of 
sphalerite is present. The shear zones dip at a steeper 
angle than the foliation of the country rock, but strikes of 
the two are approximately the same. The Elk Knob deposit 
is composed of low grade sulfide mineralization in three 
parallel shear zones. Mineralization at Ore Knob occupies 
two zones which apparently intersect at the bottom of, or 
beneath, the ore body proper. 

Iron content of biotite in the country rock decreases 
near the ore vein at Ore Knob. Biotite itself decreases in 
amount such that generally the rock adjacent to the ore 
body is quartz-muscovite-plagioclase gneiss. A small 
amount of amphibole bearing gneiss is found near the bot- 
tom of the ore body. A similar rock type is found along- 
side the ore zones at Elk Knob. 

Two important facts tend to question the theory that 
the Ore Knob deposit formed as a result of hydrothermal 
solutions derived from a differentiating magma. (1) No 
igneous bodies are associated with these copper deposits. 





Not only is this true of the Ore Knob and Elk Knob de- 
posits, but seems to be true for other similar type copper 
deposits in the southern Appalachians. (2) If iron were 
introduced into these deposits from an outside source, one 
would expect to find some of this material diffused into 

the surrounding wall rock. Petrographic study of the wall 
rock: at Ore Knob indicates that iron was actually removed; 
the amount which has been removed is more than sufficient 
to account for all iron now in the deposit. No study of cop- 
per or zinc in the country rock was made. It is proposed 
as an alternative to the conventional hydrothermal theory 
that the Ore Knob deposit was formed by material ex- 
tracted from wall rock. It was removed and carried by 
chemically active solutions normally present in metamor- 
phosing sedimentary rocks. These solutions with the ore 
forming materials moved into the shear zone under a 
pressure gradient to form the ore body. 107 pages. $2.00. 


STRUCTURAL RELATIONS OF THE GRANITES 
AND THE ASSOCIATED ROCKS OF SOUTH 
FULTON COUNTY, GEORGIA 


(L. C. Card No. Mic 58-1690) 


Harland Elbert Cofer, Jr., Ph.D. 
University of Illinois, 1958 


Small concordant pods, lenticular masses, and cross- 
cutting, massive granitic rocks occur in the complexly 
folded metamorphic rocks south of the Brevard Shear- 
zone inthe southern partof Fulton County, Georgia. Irreg- 
ular shaped masses of dioritic rocks occur and are con- 
cordant with respect to the enclosing metamorphic rocks. 
The metamorphic rocks include sillimanite-graphite-bear- 
ing schist and intercalated plagioclase gneiss, biotite- 
feldspar gneiss, feldspathic amphibolite and diopside- 
epidote gneiss. The dioritic rocks form a completely gra- 
dational series from diorite through quartz diorite to 
granodiorite. The grantic rocks are microcline-rich 
rocks which vary in composition from quartz monzonite 
to granite. They are separated into three types based on 
textural difference: (1) The Red Oak type, fine-grained 
and weakly gneissic; (2) the Boat Rock type, medium- 
grained; and (3) the Ben Hill types, medium-grained, 
porphyritic-textured. 

Minor structures indicate that during regional meta- 
morphism the rocks were deformed to form overturned, 
nearly isoclinal northeasterly trending folds. These folds 
were subsequently buckled to form cross-folds which 
trend approximately at right angles to the major folds. 
Later movements along the Brevard Shear-zone were 
accompanied by shearing of the rocks south of the Brev- 
ard. The subsidiary shear-zones approximately parallel 
the axes of both directions of folding. 

The mineral assemblage of the rocks indicates that 
the maximum grade of metamorphism reached corre- 
sponds to the amphibiolite facies, sillimanite isograd. 
Recrystallization along the shear-zones has been exten- 
sive. No appreciable lowering of the grade of metamor- 
phism as a result of shearing was detected. 

The dioritic and granitic rocks are post-shear and 
their emplacement may be largely controlled by north- 
westerly trending shear-zones. Microcline-bearing 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





GEOLOGY 1769 





biotite-plagioclase gneisses tend to parallel the northeast 
trending shear zones. It is proposed that the subsidiary 
shear-zones served as a localizing feature for potash 
metasomatism. Potash for microcline formation is proba- 
bly derived from the destruction of biotite in the metaso- 
matic rocks themselves and from the adjacent schists and 
gneisses. The occurrence of the more massive granitic 
and dioritic rocks along the northwest trending shear- 
zones is thought to be the result of more complete granula- 
tion of the host rock and a greater degree of “openess of 
the structure.” 139 pages. $2.00. 


THE GEOLOGY OF THE CENTRAL PART 
OF THE PAVANT RANGE, UTAH 


(Publication No. 25,484) 


Herman Kenneth Lautenschlager, Ph.D. 
The Ohio State University, 1952 


INTRODUCTION 


The central part of the Pavant and a part of the adja- 
cent Sevier Valley include an area of about 300 square 
miles in Millard and Sevier Counties, Utah. The area 
considered here is bounded on the north and south respec- 
tively by 39° 00' and 38° 45" north latitude, on the west by 
112° 15' west longitude, and on the east by 112° 00' west 
longitude and the Sevier River. 

The altitudes of surface features above sea level range 
from about 5,300 feet in the Sevier Valley to more than 
10,200 feet on the Pavant Range. Sevier Valley is a north- 
east trending structural trough occupied by the meandering 
Sevier River, and the Pavant Range, comprising about 
three-fourths of the area, is one of the high plateaus of 
central Utah. 

Most of the inhabitants of the area live in small towns 
scattered along the floor of the Sevier Valley, and there 
they farm the irrigated central portion. Grazing is car- 
ried on extensively in the mountainous part of the area. 
Richfield, the area’s largest town, has a population of 
about 5,000 people and serves as the market and shipping 
point for the produce of the region. 


STRATIGRAPHY 


The rocks of the Pavant Range may be divided into 
three major groups. Along the western front, the pre- 
Laramide marine Paleozoic and continental Mesozoic for- 
mations crop out. Along the crest and eastern front, the 
late Cretaceous and Tertiary fluviatile and lacustrine beds 
are exposed. To the south, Tertiary lave flows conceal 
the older formations. ) 

The oldest unit exposed in the area is the Cambrian 
Tintic quartzite, a littoral marine deposit over 2,600 feet 
thick consisting of nearly pure quartz in the lower portion 
and interbedded quartzite and thin brown and green shales 
near the top. The basal exposures of the formation lie 
above the Jurassic (?) Navajo sandstone in a thrust fault 
contact, a relation that cuts out the lowermost Tintic beds 
and makes a measurement of the total thickness of the 
formation impossible. 

The Tintic quartzite grades upward into the Middle 





Cambrian Ophir formation which is 350 feet thick and 
consists predominantly of green and brown micaceous 
shale interbedded with minor amounts of white quartzite 
and gray limestone. 

The overlying Teutonic limestone is dark-gray in color 
and 525 feet thick, and contains many thin white calcite 
veinlets that form a polygonal pattern. The position of the 
Teutonic between beds of Middle Cambrian age indicates 
that it also is Middle Cambrian. 

_- Conformably overlying the Teutonic limestone is the 
Dagmar limestone consisting of thinly laminated dark- 
gray beds that weather to light-gray shades. The Dagmar 
in this area has an average thickness of 80 feet. 

The Middle Cambrian Herkimer limestone overlies the 
Dagmar conformably. The Herkimer is about 100 feet 
thick in this area, and consists of medium- to dark-gray 
banded limestone with some white calcite partings that 
weather to shades of red. 

The next younger formation in the area is the Middle 
Cambrian Bluebird dolomite, which consists of 260 feet of 


-bluish-gray interbedded limestone and dolomite beds that 


are spangled with white calcite vermicular markings. 
The Middle Cambrian Cole Canyon dolomite overlies 
the Bluebird dolomite conformably. The Cole Canyon 


- consists of over 900 feet of interbedded light- and dark- 


gray beds of limestone and dolomite with minor amounts 
of greenish-brown sparsely fossiliferous shales. 

The Opex dolomite consists of more than 400 feet of 
dark-gray limestone and dolomite lying conformably above 
the Cole Canyon dolomite. The upper surface of the Opex 
was eroded prior to the deposition of the overlying Price 
River and North Horn formations; hence the total thick- 
ness of the formation is unknown. The general strati- 
graphic relationships suggest an Upper Cambrian age for 
the Opex. 

Lying stratigraphically above, but physically beneath, 
the Cambrian sequence of quartzite, shale, and limestone 
of the thrust plate is the Jurassic (?) Navajo sandstone, 
which consists entirely of light-red cross-bedded sand- 
stone of probable aeolian origin. The complete absence 
of fossils in the Navajo beds permits only an indefinite 
age assignment. 

The Upper Cretaceous Price River formation consists 
of coarse grayish-red conglomerate and sandstone lenses 
lying in angular unconformity above the Opex dolomite. 
The exposures of the Price River are scattered and dis- 
continuous, because the beds were deposited in channels 
and other low places on the early Laramide erosion sur- 
face. The maximum thickness of the Price River forma- 
tion in the area is 550 feet. 

Lying conformably upon the Price River formation is 
the Upper Cretaceous (?) - Paleocene North Horn forma- 
tion. Over 3,000 feet of buff to brown sandstone and silt- 
stone, gray to tan shale, and a few light-gray conglomerate 
beds make up the formation. 

The Flagstaff formation overlies the North Horn forma- 
tion conformably. Light-gray fossiliferous limestone beds 
in the northeastern part of the area are overlain by bril- 
liant-red siltstones, shales, and silty limestones. The 
upper part of the Flagstaff consists of light-gray and tan 
shales and a few purplish-gray siltstones. Fossils in the 
basal limestone beds show that the lower part of the for- 
mation is absent and indicate a probable upper Paleocene- 
lower Eocene age for the Flagstaff formation. The com- 
plete formation could not be measured at one place, but 
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the sum of the partial sections that were measured show 
that the Flagstaff is more than 2,800 feet thick in the 
Pavant area. 

The Green River formation, lacustrine in origin and 
probably late Eocene in age, is the next younger formation 
above the Flagstaff. The Green River is 700 feet thick in 
the northern part of the area, but it thins rapidly to the 
south where it tongues out and disappears completely. 

The formation consists predominantly of gray siliceous 
limestone and thin greenish-gray shale. 

Above the Green River formation is the Crazy Hollow 
formation, a fluviatile unit probably late Eocene in age. 
Over 250 feet of uniformly bedded brick-red shale and 
sandstone and massive buff coarse-grained sandstone 
make up the lithology of the formation. 

The Bald Knoll formation lies conformably above the 
Crazy Hollow beds, and it consists of light-gray, green, 
and tan shale, siltstone, and limestone. A maximum thick- 
ness of 320 feet was measured, but neither the top nor the 
base of the formation was exposed. 

In gradational contact above the Bald Knoll is the Gray 
Gulch (?) formation, consisting of a sequence of orange, 
tan, and green tuffs about 200 feet thick. Local concentra- 
tions of gypsum make the beds resistant to rill wash, allow- 
ing them to form steep cliffs on the otherwise subdued 
topography. 

Above the Gray Gulch (?) beds are the Bullion Canyon 
volcanics, a thick series of andesite flows that probably 
originated from Oligocene volcanoes in the Tushar Moun- 
tains to the south. 

Conglomerates of the Axtell formation were deposited 
in angular unconformity on the Bullion Canyon volcanic 
beds, probably during the late Pliocene or early Pleisto- 
cene. The beds making up the Axtell formation consist of 
poorly sorted and poorly cemented cobbles and boulders 
of all older rocks in the region. The Sevier River forma- 
tion in the southern Pavant is probably equivalent in age. 

Glaciers were present in the Pavant Range at some 
time during the Pleistocene as is evidenced by cirques, 
moraines, and outwash deposits. Just one stage of glacia- 
tion is evident, and it is probably correlative with the 
glaciation of the adjacent high areas in central Utah. 


STRUCTURE 


The Pavant Range is bordered on the east and west by 
normal faults of great displacement. On the east, Sevier 
Valley is a structural trough paralleling the Pavant, and 
farther north, Round Valley, a graben, separates the Pa- 
vant Range from the Valley Mountains to the east. Pavant 
Valley, a flat plain nearly 40 miles wide, borders the 
range on the west. The structure within the Pavant Range 
includes both the complex folding and faulting typical of 
the Basin Ranges and the simpler normal and reverse 
faulting common in the plateau areas. 

The most spectacular structural feature of the Pavant 
Range is the east-dipping Pavant thrust fault, on which 
Cambrian and Ordovician formations have been thrust 
over Jurassic and older beds. Exposures of the thrust 
fault extend along the west side of the Pavant, showing the 
beds above and below the thrust contact to be folded sharply 
into a series of asymmetric and overturned anticlines and 
synclines. The relative movement of the overthrust block 
was to the east with respect to the lower block, and the 
displacement along the thrust is at least 11 miles. The 





beds of Tintic quartzite immediately above the fault and 
the upper part of the underlying Navajo sandstone show 
little contortion or other evidence of thrusting, but major 
thrust features such as overturned folds and imbricate 
thrusts are common. 

Associated with the large normal faults that border 
the east and west sides of the Pavant Range are two groups 
of faults that strike parallel and normal to the mountain 
front. Most of these faults have a displacement of less 
than 100 feet, and only a few of them are more than a mile 
long. 

Little Valley graben, although centrally located in the 
Pavant Range, strikes N. 35° E. and parallel to the moun- 
tain front. The graben is about 6 miles long, and the total 
displacement within it is about 1,500 feet. 

The Aurora horst, situated near the town of Aurora in 
the northeastern part of the area, is composed of lower 
Flagstaff beds abutting against the upper part of the Green 
River formation. The displacement along the bordering 
faults is at least 2,000 feet. Both the horst and the adja- 
cent faults strike N, 36° W. and parallel to the structural 
trends in the transition area between the Valley Mountains 
and the Pavant Range. 

A group of synthetic faults account largely for the 
abrupt change from the Sevier Valley to the Pavant Range. 
Each fault block contains younger beds and is tilted more 
to the east than its neighbor to the west to form a step- 
faulted monocline. 

Two periods of orogeny are evident in the Pavant 
Range. Thrust faulting occurred after the deposition of 
the Jurassic (?) Navajo sandstone and before the deposi- 
tion of the late Cretaceous Price River formation. Com- 
pressive movements probably started in the early Creta- 
ceous and continued at intervals into the early part of the 
late Cretaceous, building the western highland that sup- 
plied the debris for the thick Cretaceous clastics in central 
Utah. The second movement consisted primarily of normal 
faulting and accounted for the elevation of the strata in the 
Pavant Range to its present position. Vertical movements 
started after the deposition of the Bullion Canyon volcanics, 
probably in the late Pliocene, and supplied the coarse 
material for the Axtell formation. Subsequent tilting of 
the Axtell beds indicates continued movement during the 
Pleistocene, and faulted alluvial fans suggest that move- 
ment along old structural trends is still occurring at the 
present time. 230 pages. $3.00. Mic 58-4927 


Abstract published by special arrangement with The 
Ohio State University. 


THE GEOLOGIC ENVIRONMENT OF FLUORSPAR 
DEPOSITS IN THE WESTERN UNITED STATES 


(L. C. Card No. Mic 58-1232) 
William Callier Peters, Ph.D. 
University of Colorado, 1957 


Supervisor: Associate Professor Lawrence A, Warner 


A geologic study of fluorspar deposits in the cordilleran 
region of the United States was made in an effort to deter- 
mine their mineralogical and structural characteristics. 
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Account has been taken of the geochemistry of fluorine 
and comparison has been made with fluorspar deposits in 
other areas. 

The most abundant fluorine-bearing minerals in the 
lithosphere are fluorapatite, the micas, and the amphi- 
boles. In many minerals fluorine substitutes for the hy- 
droxyl ion by virtue of its similar ionic radius; however, 
the only minerals of commercial importance for their 
fluorine content are fluorite and cryolite. Fluorine reaches 
its maximum concentration in the late stages of magmatic 
activity and in the biochemical-phosphatic stage of sedi- 
mentation. Though fluorine is easily removed from min- 
eral combination, it is readily fixed in new environments 
before being dispersed. Thus, a region of high fluorine 
content should have a tendency to remain as such in spite 
of profound geologic changes. | 

Minor elements and lattice imperfections in fluorite 
commonly result in variations in color and luminescence. 
The most common minor element in fluorite is strontium, 
which substitutes for the calcium ion in the CaF» lattice. 
Certain rare earths and uranium also substitute for cal- 
cium in fluorite. 

Fluorspar bodies occur in both concordant and discord- 
ant relation to the surrounding rock. In concordant depos- 
its, exemplified by replacement bodies in the limestones 
of the Eagle Mountains, Texas, and in the fluoritic-uranium 
district near Grants, New Mexico, the mineralization is 
controlled mainly by overlying impermeable shales. In 
addition, an association between fluorspar bodies and col- 
lapse structures in the limestones is noted. Discordant 
bodies, more abundant in the cordilleran region than con- 
cordant bodies, have a tendency to be pipe-like. Veins 
with steeply dipping brecciated shoots are found in the 
Zuni Mountains, New Mexico, and at Jamestown, Colorado. 
Breccia pipes are found in the Thomas Range, Utah, and 
near Beatty, Nevada. 

Textural features of fluorspar bodies indicate a great 
range in chemical and physical environment. In addition 
to coarse and fine crystalline, massive, and columnar 
textural types, there is a widespread occurrence of box- 
work and breccia types which have resulted from alternat- 
ing stages of corrosion, collapse, and deposition. 

Paragenetic sequences in cordilleran fluorspar depos- 
its show multiple stages of mineralization separated by 
stages of brecciation. In general, the sulfide minerals are 
associated with an early stage of fluorite mineralization 
and barite is characteristic of the closing stage. 

Fluorspar deposits are greatly concentrated along the 
eastern margin of the Cordillera in a pattern which may 
have existed through a large portion of geologic time, the 
present concentration being due in large part to palingen- 
esis of underlying rocks. | 

The corrosion and collapse features which characterize 
many large fluorspar deposits reflect recurrent instability 
in the fluorite-depositing fluids. Similar features are 
noted in some non-fluoritic ore deposits, but they are not 
so intense as those which have involved hydrofluoric acid. 

Fluoritic hydrothermal solutions are similar to other 
types of ore-bearing hydrothermal solutions in composition 
and derivation. The effects of near-surface fractures, 
meteoric water, and complex near-surface temperature 
and pressure variations are especially important. If 
transport in the form of volatile halides is considered, 
the effect of the lower limit of ground water is very marked 
in that there is telescoping of minerals at shallow depth 





and possibly some transport by mixed meteoric and mag- 
matic waters. 231 pages. $3.00. 


MINERALOGICAL VARIATION OF WYOMING 
BENTONITES AND ITS SIGNIFICANCE 


(L. C. Card No. Mic 58-1739) 


Raymond Leroy Slovinsky, Ph.D. 
University of Illinois, 1958 


Seventy-five samples of “Wyoming” type bentonite 
(Clay Spur, “Newcastle”, and “Upper Layer”) were inves- 
tigated in order to determine if any mineralogical varia- 
tion(s) exists in the montmorillonite, the dominant clay 
mineral present. This investigation employed: (1) X-ray 
diffraction data at selected relative humidities (2) differ- 
ential thermal analyses and high temperature phase study 
e base exchange and exchangeable cation determinations 

) a study of the dehydration characteristics of homoionic 
and multi-ionic montmorillonites (5) a study of the effect 
of heat treatment at 350° C upon the ability of the clay to 
rehydrate and (6) particle sizeshape determinations by 
means of electron microscopy. 

Results of DTA, high temperature phase study, base 
exchange capacity and exchangeable cation determinations, 
and electron microscopic examination seem to indicate 
that there is little difference either in the compositional 
elements (type and number of cations occupying the octa- 
hedral and tetrahedral positions) or in the distribution of 
these elements within the montmorillonite structure. The 
only notable mineralogical variation present in these clays 
is in the type of cations present on the exchange sites. 
Computed Na+/Ca++ - Mg++ ratios of the exchangeable 
cations indicate that exchangeable Nat content of the Clay 
Spur bed ranges in value from 46-87% of the total ex- 
changeable cations. The Na+/Cat+ -Mgt++ ratios for the 
samples of “Newcastle” clay investigated are less varia- 
ble than those of the Clay Spur bed and indicate an ex- 
changeable Na+ content of 54-58%. The “Upper Layer” 
clay has a computed Nat+/Cat++ -Mgt+ ratio of 82:18. 

The general concept of selective adsorption of particu- 
lar cations upon the exchange sites of different platelets 
of montmorillonite appears to be valid but there is no 
evidence to indicate that this adsorption is governed by 
differences in origin of the charge from one platelet to 
another. It is suggested that the segregation of cations is 
a response to differences in the electrostatic field of force 
of the exchangeable cation (i.e., the initial cation adsorbed 
upon an exchange site of a given platelet may govern the 
type of cations that can be adsorbed on the remaining 
exchange sites of the platelet). 

Heat treatment of the multi-ionic montmorillonite sam- 
ples at 350° C does not appear to have any adverse effect- 
upon the ability of the clay to rehydrate. Homoionic Catt 
and Nat montmorillonites were also unaffected by heat 
treatment at 350° C, however, a homoionic Mg++ mont- 
morillonite is affected by heat treatment with the develop- 
ment of apparently permanent lower hydrate forms. 

During the course of this study, a technique was devel- 
oped for the study of the dehydration characteristics of a 
montmorillonite in 100%-42% relative humidity range. 

The dehydration of homoionic Na+, Ca++, and Mg*t* clays 
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was found to be stepwise and the rate of adjustment of a 
Na+ clay was found to be slightly slower than that of a 
Ca++ or aMgtt clay. Application of the dehydration 
technique to multi-ionic bentonites is useful and also indi- 
cates that the selective adsorption concept appears to be 
valid. 

The significance of cation ratio differences is discussed 
both from the standpoint of the effect it would be expected 
to have upon the physical properties of a bentonite and 
from the standpoint of possible geologic interpretation. 

126 pages. $2.00. 


CRETACEOUS FORAMINIFERA FROM THE 
SACRAMENTO VALLEY, CALIFORNIA 


(L. C. Card No. Mic 58-1528) 


Richard Paul Zingula, Ph.D. 
Louisiana State University, 1958 


Supervisors: Professor Harold V., Andersen 
Professor Henry V. Howe 


The outcropping Mesozoic sediments of the northern 
Sacramento Valley, California comprise a sequence of 
more than 25,000 feet of interbedded graywackes and mud- 
stones, with minor conglomerate. Since the lithology is of 
one type throughout the section, and since there are few, 
if any, persistent unconformities, workers in the field have 
been greatly retarded in their efforts to correlate units 
from one area to another. Megafossils are too rare to be 
of much use in detailed surface correlation, and are com- 
pletely worthless to subsurface geologists. Very little has 
been published on the microfossils, and that only on part 
of the upper Cretaceous. Thus, there has arisen a com- 
plex problem of correlation and nomenclature which seems 





to have increased over the years, due to the lack of a 
standard to work from. 

The Shasta group, set up by Whitney in 1869, is now 
considered to be lower Cretaceous, and to be made up of 
the lower Paskenta and upper Horsetown. The latter was 
originally defined by White as the “Horsetown beds.” His 
type locality, rather than being Albian in age, is probably 
Cenomanian or Turonian. Also, the lithology at his type 
area is quite different from that of rocks generally con- 
sidered to be ‘Horsetown.’ In 1938, Anderson redefined 
the Horsetown as a group, and changed the type locality 
to the North Fork of Cottonwood Creek. His unit there is 
apaleontologic rather than lithologic entity. This prompted 
Murphy to change the unit to stage status in 1956. 

Therefore, it is quite evident that the rich foraminif- 
eral faunas should be studied and reported on as an aid to 
all who will work in that area in the future. This disserta- 
tion is an attempt to present the foraminifera of the Horse- 
town, in the sense of Anderson in 1938, as exposed along 
the course of Dry Creek in northern Tehama County. 

The author has been engaged in a study of the foramin- 
ifera of the Sacramento Valley for the Humble Oil and 
Refining Company since the summer of 1952. During the 
summer of 1953, 38 bulk samples were collected along the 
Horsetown section of Dry Creek; from localities which the 
Humble Company samples showed to be richly fossiliferous. 
From these, 100 species and subspecies, representing 59 
genera, are here presented. Of these, 3 genera, 45 species, 
and 3 subspecies are considered to be new. 

The presence of certain species of Rotalipora indicates 
that the uppermost part of this section may be Cenomanian 
in age rather than late Albian. The lower portion is prob- 
ably Aptian or older, although planktonic species are too 
rare to make accurate age determinations. More faunal 
affinity is shown to the faunas of the Gault of Europe and 
the Grayson formation of Texas than to those of any other 
suite of sediments. 131 pages. $2.00. 
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THE SELECTION, DEVELOPMENT, AND OBJECTIVE | 
EVALUATION OF TOBACCO (SMOKING) CONCEPTS 
AS AN AID TO CURRICULUM CONSTRUCTION 


(L. C. Card No. Mic 58-1068) 


Alexander Francis Galarneaux, Jr., Ed.D. 
Boston University, 1957 


Summary 

This study is the first attempt to determine what con- 
cepts should be taught high school and college students in 
smoking and tobacco education. It should be a great aid 
in smoking and tobacco unit construction and in the devel- 
opment of smoking pamphlets and health publications for 
general teaching in this area. 

To attain the above objective textbooks and many other 
sources in the areas of health, biology, science, and 





sociology were reviewed for concepts pertaining to tobacco 
smoking. These smoking concepts were revised, tele- 
scoped and separated into three categories: physiological, 
psychological, and socio-economic concepts according to 
their effect upon the individual. Separate tobacco smoking 
questionnaires were developed from these categories. 
Then the questionnaires were sent out to experts (physi- 
cians, research specialists, professors of psychology, 
sociology, and economics) in health, medicien, physiology, 
psychology, sociology and economics for evaluation. 

The results of the three questionnaires were tabulated 
and the concepts listed in each category - physiological, 
psychological, and socio-economic in descending order 
according to per cent of “true” responses received from 
jury members. These concepts that received a “false” or 
“debatable” rating were compiled into separate lists within 
each category. A few concepts were rated “ambiguous” 
and a few were revised. 

A few of the physiological concepts are: 
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. Smoking is an irritant to the respiratory tract. 


. Individuals vary in physiological sensitivity to 
smoking. 


3. Smoking generally reduces the appetite. 


. Today many physicians are advising many pa- 
tients to quit smoking or reduce the number of 
cigarettes smoked daily. 


Smoking concepts that received a “true” rating by at 
least two thirds of the jury members were submitted in 
the form of a questionnaire to a general education jury 
for further evaluation. The returns from this jury indi- 
cated that these tobacco smoking concepts fell into four 
categories. Those concepts considered “very important” 
for general education, then “moderately important” for 
general education, “slightly important” for general educa- 
tion, and finally “of no importance” for general education. 
A few of the physiological concepts rated as “very impor- 
tant” by general education experts included the following: 


1. Most medical authorities believe there is an 
association between cancer of the lung and cig- 
arette smoking. 


. Smoking is an irritant to the respiratory tract. 


. Death rates of heavy smokers are higher than 
non-smokers. 


. The chances of developing lung cancer increases 


in proportion to the number of cigarettes smoked. 


These results suggest that certain tobacco smoking con- 
cepts should be considered and taught in the physiological, 
psychological and socio-economic areas as “very impor- 
tant”, others as “moderately important”, still others as 
“slightly important”, and finally a few are to be considered 
“of no importance’. 117 pages. $2.00. 
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IMMUNOLOGICAL STUDIES WITH THE 
ROUS SARCOMA VIRUS 


(L. C. Card No. Mic 58-1660) 


Lois Inez Mendle, Ph.D. 
The University of Texas, 1958 


Supervisor: Dr. Morris Pollard 


This investigation was undertaken to study the sequen- 
tial changes which occur in serums of chickens during the 
transformation of their normal cells to the malignant state. 
The etiological agent was the Rous sarcoma virus. Before 
the neutralizing capacity of these serums could be studied 
extensively, it was necessary to explore several serologi- 
cal procedures in order to decide on one which offered the 
most consistent results. The four procedures studied to 
determine virus effect were (1) intramuscular inoculation 
in chickens, (2) intracerebral inoculation in newborn chicks, 





(3) histiocyte response in embryonated eggs, and (4) the 
chorio allantoic membrane of embryonated eggs. 

When Rous sarcoma virus-serum mixtures were inocu- 
lated into birds both by the intramuscular and intracere- 
bral route, neutralization could be demonstrated; however, 
the results were inconsistent: when tests were repeated 
with the same serums, reproducible results were not ob- 
tained. With the intracerebral technique, many non-spe- 
cific deaths confused the results. 

The use of embryonated chicken eggs was studied by 
inoculation into the chorio allantoic cavity and on the chorio 
allantoic membrane. The inoculation of Rous sarcoma 
virus into the chorio allantoic fluid caused a cellular re- 
sponse, higher than normal controls, to appear in the fluid 
four days later. Of thirteen immune (before challenge) 
serums tested, twelve neutralized the effect of Rous sar- 
coma virus when virus-serum mixtures were inoculated. 
Neutralization was evidenced by a decline in cellular re- 
sponse to normal levels. This neutralizing effect was not 
demonstrable in the serums of birds which were collected 
after they had developed large tumors. In contrast, these 
later serums appeared to exert an enhancing effect on the 
virus, the cellular counts being far above those of the 
virus controls. It is likely that this technique is sensitive 
in detecting the enhancing or neutralizing effect of serums; 
however, it is so sensitive that any change of environment 
can cause an increase in cell counts. 

The chorio allantoic membrane technique gave the most 
reproducible results. When Rous sarcoma virus was inoc- 
ulated on the membrane, there was a declining number of 
lesions or “pocks” with dilution of the virus. Neutraliza- 
tion of the virus by immune serum could be manifested by 
at least a 75 percent reduction in lesion counts and the 
virus neutralizing capacity disappeared with dilution of 
the serum. The chorio allantoic 1aembrane technique was 
used for all Rous sarcoma virus-serum neutralization 
tests. 

Among serum specimens from twenty four moribund 
chickens, thirteen (54%) neutralized the effect of Rous 
sarcoma virus, four (17%) were clearly negative and seven 
(29%) exerted what appeared to be a virus enhancing effect. 
Efforts to reproduce this enhancing property by injection 
of cortisone or ACTH into one day old chicks gave negative 
results. | 

Several techniques of inoculation were studied in order 
to induce artificial immunity and to observe some of the 
conditions by which neutralizing antibodies to Rous sar- 
coma virus are formed. Baseline serums were collected 
prior to each inoculation. When these were compared with 
post inoculation serums, a rise in virus neutralizing anti- 
bodies could be demonstrated. 

Antibody production simultaneous with tumor develop- 
ment was demonstrated in chicks injected with Rous sar- 
coma virus plus an oily adjuvant. When Rous sarcoma 
virus was injected with adjuvant into seventeen chickens, 
thirteen (76%) developed neutralizing antibodies at the 
onset of tumor development. The four birds lacking neu- 
tralizing antibodies were also free of tumors. When this 
same virus preparation was inoculated alone into seven 
chickens, six of them failed to develop neutralizing anti- 
bodies at the onset of tumor formation. In this latter group 
antibodies appeared later in the course of the disease. 

Chickens sensitized with Beta propiolactone- inactivated 
Rous sarcoma virus rapidly produced antibodies when chal- 
lenged with a dose of live virus. Of the eight birds so 
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sensitized, seven produced antibodies simultaneous with 
tumor production. 

When Rous sarcoma virus was inoculated with adjuvant 
or when the animal was previously sensitized with inacti- 
vated virus, all but one bird developed antibodies with the 





simultaneous appearance of tumors. When animals were 
injected with virus alone, approximately half of the birds 
failed to produce detectable Rous sarcoma virus neutraliz- 
ing antibodies. An explanation for antibody response to 
Rous sarcoma virus infection in the face of progressively 
112 pages. $2.00 


growing tumors is discussed. 
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THE BEGINNINGS OF YESHIVA UNIVERSITY - 
THE FIRST JEWISH UNIVERSITY IN AMERICA 


(L. C. Card No. Mic 58-1825) 


Gilbert Klaperman, D.H.L. 
Yeshiva University, 1955 


Chairman: Dr. H. B. Grinstein 


The Be s of Yeshiva University - The First Jew- 
ish University in America is a detailed account of the first 
seore of years from the founding of the Rabbi Isaac El- 
chanan Theological Seminary through its development under 
the leadership of Dr. Bernard Revel, its first President of 
the Faculty, into a complete system of Jewish education 
from elementary school through ordination. The Seminary, 
which was incorporated early in 1897 by East- European 
immigrants, later absorbed the Yeshiva Etz Chaim, an 
elementary school founded in 1885, and was the mother 
institution from which have sprung the fifteen schools that 
make up the University today. 

The study determines the pertinent historical, statisti- 
cal and financial facts about the Rabbi Isaac Elchanan 
Theological Seminary and Yeshiva Etz Chaim, defines the 
need and the nature of the “Yeshiva” school, orients it 
within the perspective of the facilities for Jewish education 
available at that time and evaluates its contributions to the 
American Jewish scene as a prototype of “parochial” Jéw- 
ish education. 

Primary sources and personal interviews, to the extent 
that they are available, were used almost exclusively in 
creating an integrated narrative. Contemporary Yiddish 
and Hebrew newspapers and periodicals, as well as auto- 
biographical and biographical materials, were read ex- 
haustively. 397 pages. $5.10. 











THE PUBLIC CAREER OF 
GENERAL BERNARDO REYES 


(L. C. Card No. Mic 58-1661) 


Eberhardt Victor Niemeyer, Jr., Ph.D. 
The University of Texas, 1958 


Supervisor: Dr. C. E. Castatieda 


The outstanding Mexican state governor during the 
epoch of Porfirio Diaz was Bernardo Reyes (1850-1913). 
A study of his public career reveals his devotion to the 
military profession and the benevolence and administra- 
tive genius he demonstrated as governor and strong man 
of Nuevo Leon for twenty-four years. It also demonstrates 
clearly the functioning of the Diaz political system and the 
important position which Reyes held in it. 

Bernardo Reyes began his military career at the age 
of sixteen as a youthful volunteer in the war against the 
French invaders. After participation in a series of en- 
gagements in which he distinguished himself for his valor, 
his tactical ability, or both, he became a brigadier general 
in 1880. The high point of his military career was reached 
in 1900 with his designation as Minister of War, a post in 
which he effected important reforms in the army, one of 
them being the creation of the famous Second Reserve. 

Reyes first gained political prominence in 1885 by 
smashing the Trevifio-Naranjo cacicazgo in Nuevo Leon 
and bringing that state along with Coahuila and Tamaulipas 
firmly under the control of the central government. His 
reward for this feat was designation as provisional gover- 


nor of Nuevo Leon, a position which he filled subsequently 


by election continuously from 1889 to 1909. During his 
tenure he decreed tax exemption laws to encourage new 
industries. Nuevo Leon, and especially its capital, Mon- 
terrey, experienced a rapid economic development, exem- 
plary of the material progress of the Diaz period. A man 
of great energy and uncommon activity he curbed smug- 
gling along the frontier, ended banditry, gave the State the 
most honest administration in its history, instituted edu- 
cational reforms, undertook extensive public works, settled 
long standing boundary disputes with Coahuila and Tamau- 
lipas, decreed the first thoroughgoing law on labor acci- 
dents in Mexico, and took steps to end peonage. He always 
evidenced a personal interest in the common people and 
their welfare. 

As an agent of Porfirio Diaz, don Bernardo skillfully 
controlled the political development of Nuevo Leon and car- 
ried out the wishes of the dictator. His relationship with 
Diaz was one of mutual cooperation and interdependence. 
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At no time did he exercise his influence with an ostenta- 
tious display of power. 

Because he was, above all, a military man, Reyes won 
the undying enmity of the cientifico clique which surrounded 
Diaz and influenced his governing policies. On his part 
Reyes resisted the cientificos because of their repacious 
exploitation of Mexico and its people. The showdown be- 
tween reyismo and the cientificos occurred over the vice 
presidential designation in 1909. An unswerving loyalty 
to Porfirio Diaz, as well as an unwillingness to unleash a 
bloody upheaval, determined Reyes’ refusal to heed the 
vociferous demand of friends, fellow masons, and social 
and economic reformers that he lead a movement against 
the dictatorship and its bulwark of cientificos. It was a 
fatal mistake for Bernardo Reyes who was forced into 
exile by Diaz, ever jealous of any display of popular en- 
thusiasm for one of his lieutenants. 

From 1911, upon his return from exile, until his tragic 
death in 1913 Bernardo Reyes was a victim of his own 
errors of judgment. With his tremendous following of 1909 
almost completely dissipated, he erred in opposing a popu- 
lar Francisco Madero in a senseless presidential campaign 
and then resorting to an unsuccessful rebellion and tragic 
cuartelazo to unseat him. Because of these unfortunate 
incidents, Reyes’ honor and integrity have been questioned, 
thereby causing his many achievements during the Porfir- 
ian period to receive less than the attention which they 
merit. 396 pages. $5.05. 
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COE I. CRAWFORD AND THE PROGRESSIVE 
MOVEMENT IN SOUTH DAKOTA 
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Calvin Perry Armin, Ph.D. 
University of Colorado, 1957 


Supervisor: Professor Robert G. Athearn 


Of the many reform movements that have swept the 
United States, one of the most significant was the Progres- 
sive Movement in the first years of the twentieth century. 
It was a protest against the increasing disparity of wealth, 
the concentration of business control in the hands of a few 
men and, especially, domination of state, local and even 
national governments by corporations. The reformers 
sought not only to wrest governments from corporate con- 
trol but also to modify and purify political machinery so 
that government would be more responsive to public opin- 
ion and less amenable to control by special interests. 

The Progressive Movement arose in Wisconsin under 
Robert M. La Follette, spread to other midwestern states 
and then to almost the entire nation. In South Dakota, the 
man who led Progressivism to victory was CoeI. Crawford. 

Crawford was born in 1858 on a farm in Allamakee 
County, Iowa. In 1882, he graduated from the University 
of Iowa Law School and moved to South Dakota to practice. 
Being ambitious to sit in the United States Senate as a 
Republican, he quickly entered politics and was elected to 





the legislature and then to the office of attorney general. 
He ran for Congress in 1896 but was defeated by the fusion 
of Populists and Democrats. He than was appointed gen- 
eral counsel in South Dakota for the Chicago and North 
Western railroad which, with the Milwaukee railway. and 

in alliance with the Republican machine led by Senator 
Alfred B. Kittredge, dominated both politics and govern- 
ment in the state. 

Dismayed by what he saw and still thwarted in his po- 
litical ambition, Crawford resigned his position in 1904 
and campaigned throughout the state for the gubernatorial 
nomination on a progressive platform aimed at curbing 
railroad abuses. He was defeated by the conservatives in 
the state convention but, undaunted, he renewed his cam- 
paign for the nomination in 1906. His speeches aroused 
so much enthusiasm that he was easily nominated and 
subsequently elected governor. In his two-year term, 
more progressive legislation was enacted in South Dakota 
than in any other comparable period. Laws were passed 
prohibiting the granting of railroad passes, regulating 
lobbying, forbidding corporations to contribute to political 
campaign funds, requiring the publication of campaign 
expenditures, authorizing the railroad commission to em- 
ploy experts to determine the actual value of railroad 
property, setting the maximum passenger rate at two and 
one-half cents permile, and establishing a direct primary 
law. 

In 1908 Crawford, through another intensive campaign, 
defeated Kittredge for the senatorial nomination and was 
elected. In the Senate, he was too independent and con- 
servative to follow the dictates entirely of La Follette, the 
acknowledged Progressive leader. He was especially 
attacked for his vote in favor of the Payne-Aldrich Tariff 
after he fought to lower many of its provisions. Because 
of this and because the state Progressives had not yet 
formed a truly united organization behind him, he was 
defeated for re-election in the 1914 primary and a Demo- 
crat succeeded him. Thereafter, until his death in 1944, 
he lived in obscurity in Huron, South Dakota. 

Crawford, however, had provided the Progressive 
Movement in South Dakota with the strong voice and lead- 
ership that it needed. Fighting in the best tradition of the 
frontier against corporate bauses and influences, he and 
his organization succeeded in arousing a majority of the 
Republicans of his usually conservative state to follow 
him to a liberal victory. At a crucial point in his state’s 
history, he was an able gadfly, stinging a society out of 
its accepted order and forcing thousands of his fellow- 
citizens to re-examine the bases of their democratic faith. 

342 pages. $4.40 


WILLIAM HENRY LYTTELTON: 
A STUDY IN COLONIAL ADMINISTRATION 
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The University of Nebraska, 1958 


Adviser: Aubrey C, Land 


William Henry Lyttelton was born on 24 December 
1724, the youngest sone of a member of the lesser nobility 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
~  Bnlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





1776 HISTORY 





whose forebears had been loyal to Charles I. Through 
family and personal connections with prominent political 
figures including William Pitt and the Earl of Halifax, 
William Henry procured appointment twice to colonial 
governorships, first to South Carolina where he served 
from 1756 to 1760, and then to Jamaica where he served 
from 1762 to 1766. 

Investigation of the Lyttelton administrations was un- 
dertaken with two chief objects in view. First, it was pro- 
jected to take advantage of the opportunity afforded for 
comparative study of colonial administration in two royal 
provinces, the first on the mainland, and the other in the 
West Indies, with Governor Lyttelton as a constant factor. 
Second, this investigation undertook to review the applica- 
tion of the new imperial policies after 1763 and to analyze 
the effects of those policies in a colony that chose to re- 
main in the empire when the continental colonies revolted. 

South Carolina and Jamaica had many and striking 
similarities. There were also differences that must be 
taken into. account in analyzing Lyttelton’s administrations 
in the two. Both were plantation colonies whose production 
of semi-tropical commodities was the delight of the classi- 
cal mercantilists. However, Jamaica’s sugar economy 
better fit the imperial system than South Carolina’s rice 
and skins. 

In both colonies production of agricultural staples was 
based on slave labor. In Jamaica the white population 
belonged almost exclusively to the planter class and the 
proportion of slaves to whites stood at the dangerous ratio 
of ten to one. In South Carolina whites and negroes were 
more evenly balanced and the whites formed no homogene- 
ous class as in Jamaica. Voting and office-holding qualifi- 
cations were similar in the two colonies, but the political 
significance of differences in the class structure is appar- 
ent in the apportionment of assembly seats, distributed 
fairly uniformly throughout Jamaica but in South Carolina, 
allocated in a manner which slighted the back-country. 

In South Carolina, Lyttelton’s relations with the assem- 
bly displayed his political astuteness and skill though this 
assembly, as well as that in Jamaica, had a record of 
considerable independence toward their governors and the 
colonial administration in Whitehall. However, as a war- 
time governor, Lyttelton was chiefly concerned with Indian 
relations and securing Indian aid to England in the contest 
with France for dominance in North America. In this 
diplomacy he was reasonably successful. 

Lyttelton’s Jamaica term was marked chiefly by con- 
tention with the assembly. At the outset Lyttelton showed 
some of the skill he had earlier used in Carolina but he 
became deeply involved in a privilege quarrel with the 
assembly, eventually reaching an impasse.. Though his 
conduct was approved by the home government, Lyttelton’s 
effectiveness as governor had ended by 1766 and he re- 
quested leave from his post to which he did not return. 

In instituting the new imperial policy after 1763 in 
Jamaica Lyttelton was more successful. A few incidents 
occurred but no serious disturbances resulted, even at 
the time of the Stamp Act. This acquiescence in the new 
policy is partly explained by Jamaica’s familiarity with 
stamp duties, locally imposed during the war. Preoccupa- 
tion of Jamaican leaders with the privilege quarrel di- 
verted their attention from other changes incident to the 
new policy. 

The Revolutionary troubles of the decade 1765-1775 
are not foreshadowed in Lyttelton’s administrations. In 





South Carolina, one of the revolutionary colonies, Lyttelton 
enjoyed his chief success. In Jamaica, a loyal colony, he 
failed to make a successful adjustment as chief magis- 
trate. Yet in the island colony he was able to enforce im- 
perial policies that on the mainland met.resistance and 
finally created revolution. 332 pages. $4.25 
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This thesis examines one element in the complex and 
confusing structure of Texas water law. The growth of 
the state, combined with increases in water consumption 
and the extremes of drought and flood to which Texas is 
subject, has made the water problem probably the most 
critical one confronting the state. As the water problem 
had become more serious, the necessity of examining the 
water institutions which exist in Texas has become appar- 
ent. This study attempts to discover what water laws and 
institutions the Spanish brought with them to the New 
World, how these institutions evolved, how they worked, 
and what place they occupy in present Texas. 

The study begins with a summary of the Texas water 
problem, of the general principles of water law, and of the 
overall development of water law in Texas. Chapter two 
surveys the growth of water law in the ancient Mediterra- 
nean world, especially the Roman law, which generalized 
the centuries of experience of the Mediterranean peoples 
in regulating water use. The Roman law laid down prin- 
ciples which have become a part of all subsequent systems 
of water law in the Western world. 

The development of water law in Spain is traced in the 
third chapter. Spanish law was the outgrowth of the Roman 
law, incorporated in Las Siete Partidas, the famous code 
of the thirteenth century, and the local customs regulating 
irrigation and water use, which were primarily Visigothic 
and Moorish in origin. The Spanish system was one in 
which the municipality had broad powers over water use 
and in which irrigation, widely practiced in the arid por- 
tions of Spain, was ordinarily communal in nature. 

Chapter four deals with the Hispanic- American water 
law, the result of Spanish institutions being transplanted 
to the New World. It discusses the general principles of 
the water law of New Spain, where the waters were a part 
of the royal patrimony and all valid grants of water, as 
well as land, stemmed from the crown, and shows how 
these principles were applied in Texas. Irrigation in Span- 
ish Texas is described, and the role of the royal and local 
governments in water administration in eighteenth-century 
Texas in discussed. Information from the Bexar Archives, 
the Actas de Visita General of 1767, the Archivo General 
de la Nacion, and other sources is used in this account of 
the water institutions of Spanish Texas. 

The last chapter traces the fate of the Hispanic-Ameri- | 
can water law in the courts and legislation of Texas from 
the end of Spanish rule in 1821 to the present. It shows 
how the courts, influenced by the adoption in Texas of the 
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English common law in 1840, tended to lose sight of the 
Spanish element in Texas law. Early legislation, espe- 
cially the irrigation act of 1852, perpetuated, however, 
the principles of the Spanish system, which survived also 
because the titles to thousands of acres of land in Texas 
rested in Spanish grants. Thus, the Spanish law has con- 
tinued as a vital element in Texas law. 

This study, written from the viewpoint of the student 
of institutions rather than that of the lawyer or engineer, 
endeavors to survey the growth of the Spanish law in Texas 
from within its own terms, rather than to fit it into any 
particular doctrine of water law. The controversies which 
have arisen as to whether the Spanish system was a ripar- 
ian one are discussed, including the leading case of Motl 
v. Boyd, decided in 1926, and recent re-evaluations of that 
decision, and the significance of these controversies is 
considered throughout the study. The thesis concludes by 
surveying the present position of the Spanish law in Texas 
in the light of a pending case (State of Texas et al. v. Hi- 
dalgo County Water Control and Improvement District No. 
18 et al.) which will necessitate a ruling as to the nature 
of the water rights pertaining to the Spanish lands in Texas, 
and by suggesting some possible uses of the Spanish herit- 
age in coping with the Texas water problem. 

236 pages. $3.05. 


PHILADELPHIA UNITARIANISM (1796-1861) 
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Elizabeth M. Geffen, Ph.D. 
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The concern of this study is an analysis of the nature 
of Philadelphia Unitarianism as a part of the life of Phila- 
delphia--who its people were, how they made their living, 
what part they played in the many faceted life of their com- 
munity, from the beginning of the organized life of the 
group until the outbreak of the Civil War. The first organ- 
ized religious society to be named Unitarian in Philadel- 
phia was organized in 1796. This group, known then as 
the Society of Unitarian Christians of Philadelphia, and 
surviving today as The First Unitarian Church of Philadel- 
phia, is, in fact, the oldest permanent Unitarian church to 
bear that name in America. 

The records of the First Unitarian Church for the 
period prior to the Civil War contained no complete list 
of members and the congregation accordingly had to be 
recreated from references to individuals in the extant 
Church journals and manuscripts, including Minute Books, 
financial records, the pastor’s registers, etc. These 
names were then traced through the City Directories of 
Philadelphia, histories, biographies, diaries, memoirs, 
family papers, and the like. 

It is the particular distinction of Philadelphia Unitari- 
anism that it was not in its origin an outgrowth of the 
American experience but an import from England. Unlike 
New England Unitarianism, which, with the single exception 
of King’s Chapel, Boston, evolved from native American 
Congregationalism, this Society was transplanted full- 
blown to American soil by a small group of Englishmen 
who formally organized themselves for religious worship 
in Philadelphia under the stimulus of the presence of the 








newly self-exiled Dr. Joseph Priestley, scientist, philoso- 
pher, and ordained Unitarian minister. Living in North- 
umberland, Pennsylvania, and visiting Philadelphia only 
four times during the decade of his American residence, 
Priestley never actually headed the Philadelphia Society, 
but he was vitally interested in its development and his 
active propagation of the Unitarian faith through his lec- 
tures and writing made him the personification of Unitari- 
anism for the Philadelphians of his day. 

Unlike Priestley, the other members of the Society 
shunned publicity and the life of the group went forward 
quietly as the members worked to establish themselves in 
their new homes. The membership continued to be strongly 
English in character until the advent in 1825 of the Socie- 
ty’s first full-time ordained pastor, the Rev. William 
Henry Furness, a native of Boston and graduate of the 
Harvard Theological School. After Furness’s arrival, al- 
though new members continued to come from Old England, 
a greater number began to come from New England, while 
of the growing local influx a sizeable group were Quakers, 
who joined the Society around the time of the Hicksite 
Schism. 

Philadelphia Unitarians participated in the life of the 
city at many levels. They were from the beginning almost 
entirely of the substantial middle class socially and pre- 
dominantly mercantile in occupation, with a sprinkling of 
artisans and professional men. This continued to be the 
basic nature of the group as it prospered and grew in size 
during the middle years of the century. Sober, serious, 
and hardworking, its members assumed positions of lead- 
ership in the business community, while they played a part 
in the private and organized cultural and philanthropic 
activities of Philadelphia out of all proportion to their num- 
bers. They had won considerable community prestige in 
spite of their still unpopular religious faith when Furness 
in 1839 threatened their position by his anti-slavery 
preaching. The outbreak of the Civil War finally bringing 
him universal approval, Furness became the embodiment 
of Unitarianism for Philadelphians as Priestley had been 
at the beginning of the Society’s history. 405 pages. $5.20. 


A HISTORY OF ZIONIST YOUTH ORGANIZATIONS 
IN THE UNITED STATES FROM THEIR 
INCEPTION TO 1940 
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Samuel Grand, Ph.D. 
Columbia University, 1958 


For the most part, the Zionish youth organizations in 
the United States have been sponsored by adult groups 
seeking “to hold the youth to them” and thereby to insure 
continuity in their efforts on behalf of the Zionist ideal. 
The ideological orientation of these youth groups was 
largely determined by the adult sponsors and mentors. 
The largest number of these organizations was included 
in the centrist group, known as the general Zionists and 
consisted of Young Judaea, Masada, Junior Hadassah and 


the Zionist societies on the college campus. 


These four groups fitted into a structure based on age, 
sex and scholastic interests. Young Judaea, the oldest 
(founded in 1909) and the largest in membership of all the 
groups, catered to boys and girls in the upper grades of 
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the elementary school and in high school. Only a small 
percentage of these clubs were coeducational in character. 
Junior Hadassah was intended for unmarried young women 
between the ages of 18 and 25 and consisted mostly of girls 
who were employed in their home communities. Masada 
was originally organized for young men between 18 and 25. 
According to this ladder or organization, girls were ex- 
pected to “graduate” from Young Judaea into Junior Hadas- 
sah and thence into Hadassah, Women’s Zionist Organiza- 
tion of America. For the boys, the logical procedure was 
to move from Young Judaea on to Masada and then to the 
Zionist Organization of America. As might be expected, 
these steps were not followed too precisely. 

Moreover, the campus Zionist societies, organized at 
first in the Intercollegiate Zionist Association (I.Z.A.) and 
later in Avukah frequently included many off-campus mem- 
bers and alumni. These four groups were interested in 
Zionism from a cultural and philanthropic point of view. 
Their members studied Jewish History with special refer- 
ence to the rebirth of the national idea and to the develop- 
ment of the Jewish national homeland in Palestine. They 
aided this development financially through a variety of 
fund-raising projects. Junior Hadassah distinguished it- 
self in this regard by contributing over $1,000,000 to se- 


lected institutions in Palestine during the period 1920-1940. 


To the left of the general Zionist youth organizations 
were the socialist-oriented Young Poale Zion and the in- 
dependent Hashomer Hatzair which engaged in a more 
intensive program of Zionist education and also sought to 
prepare their members for pioneer work in Palestine. 
This latter aim was the most difficult to achieve, since it 
entailed a basic and complete change in the entire life 
situation of the individual. It required a combination of 
idealism, personal sacrifice, a spirit of adventure and 
rebellion against parental authority which is rare in youth 
organizations in the United States. 

Two other factors, namely the institution of the training 
farms for prospective pioneers (halutzim), and the guid- 
ance of the Palestinian emissaries (shelihim) were re- 
sponsible for the decision of several hundred Jewish young 
men and women to become pioneers in Palestine. 

There were other circumstances which accounted for 
the intensification of the program of the socialist oriented 
Zionist youth groups as well as of those associated with 
the general Zionists. These were the economic depres- 
sion in 1929, the rise of Nazism and the anti-Jewish ex- 
cesses which came in its wake in central Europe and had 
their echoes in the United States, and the attacks by Arabs 
upon Jewish settlements begun in 1929 and resumed in 
1936. 

Included in this study, which traces the origin and de- 
velopment of the various Zionist youth organizations in 
the United States, is a chapter devoted to the religiously 
orthodox Mizrachi youth groups. These groups, in the 
period under discussion, maintained their own synagogues 
and the entire responsibility for the religious services and 
study programs conducted in them. The religious orienta- 
tion of Mizrachi youth added not only another dimension to 
its cultural program but also an entirely different struc- 
ture and organizational pattern. 393 pages. $5.05. 
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Columbia University, 1958 


The Indian National Congress, the main organization 
carrying on the struggle for national freedom, showed 
interest in questions of foreign policy right from its birth 
in 1885. This interest, at first limited, grew with the 
broadening of its general political outlook. Gradually cer- 
tain principles on foreign policy and certain ways of look- 
ing at world affairs evolved. These became the founda- 
tions of India’s foreign policy when she emerged as a free 
country on August 15, 1947, and form the subject of the 
present study. 

From the beginning the Congress anticipated its later 
outlook by opposing British expansion across India’s fron- 
tiers and expressed disbelief in any menace from Russia, 
the chief reason for those moves. The Congress sympa- 
thized with the troubles of Turkey between 1908 and 1912, 
out of deference for the sentiments of Indian Muslims. It 
supported Great Britain in the first World War in the hope 
that this would accelerate India’s advance towards self- 
government, 

The end of the war witnessed a great upsurge of the 
nationalist movement. The Congress now began to con- 
sider India’s relationship with other countries and formu- 
late its policy towards world events untrammelled by any 
consideration for British imperial interests. In 1921, it 
challenged the right of the British Government to enter 
into treaties on behalf of India. It increasingly voiced 
sympathy with the freedom-struggles of Asian countries 
and envisaged close cooperation among them. Jawaharlal 
Nehru participated in the Congress of Oppressed Nation- 
alities held at Brussels in 1927. This strengthened Indian 
interest in the nationalist movements of Asian countries 
and made Nehru strongly sympathetic to the Soviet Union. 

In 1931, Nehru published a study of the problem of 
India’s defence after freedom from British rule. Here he 
placed his main reliance on the world balance of power and 
did not foresee any threat from the Soviet Union. Between 
1936 and 1939, the Congress extended its support to the 
victims of Fascism and imperialism all over the world 
and sent an ambulance unit to China, which served with 
the Eighth Route Army under Communist command, It 
showed its preparedness to cooperate with the struggle 
against fascism, but opposed India’s involvement in any 
war without the consent of the Indian people. A strang 
sympathy with the Soviet Union remained implicit in Con- 
gress policy throughout this period. 

When the second World War broke out in 1939, the Con- 
gress expressed its sympathy with the victims of the Nazi 
aggression and offered to cooperate with the British war 
effort, but only if Indian independence was recognized. 
Nehru’s friendship for the Soviet Union continued, though 


he did not agree with its foreign policy in 1939-40. He 


was greatly drawn towards the United States and the Con- 


- gress banked much on Roosevelt’s support. The latter 


undoubtedly wanted to further Indian independence, but 
could not succeed because of Churchill’s stubborn refusal 
to heed his advice. Feeling frustrated the Congress 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





HISTORY 1779 





decided in August 1942 to launch a mass struggle and, as 
a result, found its leaders arrested and kept in prison till 
1945, 

Between 1945 and 1947, the Congress looked forward to 
a major role for India in world affairs, particularly in 
Asia. It emphasized the urgent need for ending imperial- 
ism and sympathized with the nationalist struggles in 
Indonesia and Indo-China. The Soviet Union’s support for 
Indian independence at the San Francisco Conference of the 
United Nations in 1945, contrasted with American silence 
on this point, and had a great impact on Nehru. He criti- 
cized the United States for its policy towards the struggles 
in Indonesia and Indo-China, but avoided any direct criti- 
cism of the Soviet Union when it pressed its demands on 
Iran and Turkey. 256 pages. $3.30. 


THE UNIVERSITY OF FLORIDA: 
ITS EARLY YEARS, 1853-1906 


(L. C. Card No. Mic 58-1538) 


Samuel Proctor, Ph.D. 
The University of Florida, 1958 


The early years of the University of Florida encompass 
the history of four small educational institutions estab- 
lished during the nineteenth century - the East Florida 
Seminary, the Florida Agricultural College, the South Flor- 
ida Military and Educational College, and the St. Peters- 
burg Normal and Industrial School. 

The first of these, the East Florida Seminary, was 
established in Ocala in 1852 as a private school. On Janu- 
ary 6, 1853, the state began supporting this institution with 
part of the income from the Seminary Land Fund. During 
the territorial period Congress had set aside two town- 
ships of land as an endowment for institutions of higher 
education, and the receipts from the sale of this property 
created the Fund. 

The East Florida Seminary was moved from Ocala in 
1866 to Gainesville. During its early years the Seminary 
was in fact a secondary school and many of its students 
were even enrolled in the primary department. In 1877, 
however, an attempt was made to raise the institution to 
college level. In 1882 bachelor of arts degrees were 
granted for the first time, and from then on academic 
standards were improved, entrance requirements were 
raised, and the curriculum was expanded. The campus 
was small with fewer than half a dozen buildings. Thesize 
of the student body varied from seventy-one in 1866 to two 
hundred twenty-five in 1904. It was a liberal arts school, 
and it is from this institution that the University of Florida 
traces the origin of its College of Arts and Sciences. 

The Florida Agricultural College, which began instruc- 
tion in Lake City in 1884, received its initial support from 
the land-scrip which the state received from the federal 
government under the Morrill Act. Because of the empha- 
sis of its curriculum on agriculture, the physical sciences, 
and mechanic arts, teh University of Florida traces the 
origins of its Colleges of Agriculture and Engineering to 
the Florida Agricultural College. 

In 1887 Congress passed the Hatch Act, appropriating 
funds for the establishment of agricultural experiment 
stations. The Florida Agricultural Experiment Station 





became part of the Florida Agricultural College and was 
located on the Lake City campus until 1906. 

Through its research and training program the College 
and Station made valuable contributions to the economic 
development of Florida. Its experiments in citrus, tobacco, 
vegetables, and tropical fruits had an important effect upon 
the state’s economy. It pioneered soil and water tests, and 
its work in eliminating cattle diseases and developing feed 


_ stimulated the growth of Florida’s cattle industry. 


The South Florida Military College in Bartow began as 
a military boys’ school in 1894, and it received its first 
state appropriation the following year. The school empha- 
sized its military program, and taught a variety of liberal 
arts courses. As its name suggests, the St. Petersburg 
Normal and Industrial School was primarily interested in 
teacher training and mechanic arts courses. It too had 
begun as a private school, and began receiving state sup- 
port in 1901. 

In addition to these four schools, Florida was support- 
ing four other educational institutions in 1905. With a 
small population and inadequate tax resources, the state 
could hardly expect all of these institutions to be on alevel 
with the state universities of the South. Certain far- 
sighted leaders in Florida argued that consolidation was 
the answer to this problem. Consequently, the legislature 
in 1905 passed the Buckman Act which merged the eight 
schools into three institutions - the University of Florida, 
the Florida Female College (later the Florida State College 
for Women, and now Florida State University), and the 
Florida Agricultural and Mechanical College (now Florida 
Agricultural and Mechanical University). A five-man 
Board of Control was appointed with authority to select the 
sites for these schools and to supervise their affairs. 
After a bitter wrangle Gainesville was chosen as the site 
for the University of Florida and Experiment Station. 

Until a new campus was laid out and buildings con- 
structed, the University used the campus in Lake City. 

On September 26, 1906, instruction began on the Gaines- 
ville campus and formal dedication ceremonies were held 
two days later. 574 pages. $7.30. 


THE ROLE OF FLORIDA IN THE 
SPANISH AMERICAN WAR, 1898 


(L. C. Card No. Mic 58-1541) 


William J. Schellings, Ph.D. 
The University of Florida, 1958 


This study was undertaken to determine the part played 
by Florida in the war; to find what contribution was made 
by it to the war effort; to ascertain how Floridians re- 
garded the war, and what effect that war had on the econ- 
omy of the state. Contemporary newspapers and periodi- 
cals, and government records, both printed and archival, 
were the principal sources relied upon for information. 

A brief survey of the state revealed that Florida was 
in a period of rapid growth in the 1890’s, with a highly 
diversified economy and a population drawn from all areas 
of the world. This affected her attitude toward the war, as 
it was feared that intervention in Cuba would end with the 
annexation of Cuba by the United States. That was opposed 
on the grounds that the cigar industry then established in 
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Tampa and Key West would return to Cuba, and that Flori- 
da’s agriculture would suffer from Cuban competition. 
Adoption of the Teller Amendment, promising independ- 
ence to the island, allayed those fears and enabled Florida 
to see the war in a different light. 

In common with other coastal areas, cities in Florida 
clamored for protection against the Spanish fleet, and sev- 
eral of them succeeded in having fortifications built. When 
Tampa was chosen as an army camp and base of supplies, 
other cities also sought the establishment of camps. Four 
of them, Lakeland, Miami, Jacksonville, and Fernandina, 
succeeded, and a total of over 100,000 soldiers were 
camped in Florida. The resultant impact on the economy 
of the state as a whole was unprecedented. 

The situation at each camp varied, but essentially all 
shared a common experience, a period of prosperity re- 
sulting from the expenditure of vast sums by the Army and 
by the individual soldiers. All segments of the economy 
benefited, from the railroads to the farmers, with the mil- 
lions spent by the Army being augmented by the funds 
required by the Navy at Key West and Pensacola. Tampa 
was the scene of the greatest excitement and confusion, it 
being the largest camp and being the port of embarkation 
for the expedition to Cuba, but all the cities involved, 
camps and naval bases, witnessed the excitement of boom- 
time prosperity. 

Florida was fortunate in escaping involvement in any of 
the major scandals of the war, but came close to disaster 
in the typhoid fever epidemics that swept all camps. In- 
vestigation cleared the state of any responsibility, and the 
examination of each camp by impartial observers led to 
the bestowal of high praise on all save Miami. That city 
was unfortunate in that it was the victim of circumstances 
that earned the active dislike of the soldiers. 

Florida’s contribution to the war was proportionately 
equal to that of any other state. A full regiment of infantry 
raised in the state was supplemented by naval reserve and 
other minor contingents, but her greatest contribution was 
in the line of aiding the morale and physical comfort of the 
men in the camps and hospitals. 

The economic impact of the war was the greatest single 
effect of the war, but another and possibly a more impor- 
tant one in the long run was the gaining of tremendous 
amounts of free publicity in this country and abroad. Not 
the least of this was the impression gained and carried 
away by the many thousands of soldiers. Despite all ad- 
vantages, however, Florida was glad to see the end of the 
war, and once again return to its efforts to develop the 
state still further. 338 pages. $4.35. 


CHARLES AUSTIN BEARD: 
A FREE SPIRIT, 1874-1919 


(L. C. Card No. Mic 58-1500) 
Paul Lynn Schmunk, Ph.D. 
University of New Mexico, 1958 


Chairman: Associate Professor George Winston Smith 


The most significant early books of Charles Austin 
Beard (1874-1948), who was to become America’s most 
widely read historian, dealt with the unpublicized 





relationship between economic opportunism and political 
science in connection with the American Constitution and 
the early political parties. But his neglected course syl- 
labi, graduate essays, and early letters demonstrate that 
he was informed by an economic concept of historical | 
causation a dozen years before his An Economic Interpre- 
tation of the Constitution of the United States (1913) and 
The Economic Origins of Jeffersonian Democracy (1915) 
delighted American “progressives” and shocked “conserv- 
atives,” who mistakenly viewed the books as overt politi- 
cal partisanship or as Marxist doctrine. While his thesis 
that the first American statesmen based their political 
deliberations solidly upon the bedrock of economic facts 
at first only attracted the intellectual avant-garde, it even- 
tually won scholarly acceptance and forced a new pattern 


of research in early United States history. 


Although influenced by Hamiltonian precepts, in politics 
the younger Beard was a liberal, who believed that greater 
economic opportunity was necessary to fulfill the promise 
of American political democracy. His historical studies 
were generally marked by a hard-headed objectivity which 
did not succeed in concealing his profound convictions 
concerning the human basis of government. 

As a younger colleague of James Harvey Robinson he 
further developed the “new history,” or the selection of 
facts for reform purposes. Beard not only emphasized 
the economic content in history, but also the changes 
wrought by technology, science, and dissenters. Women, 
too, were assessed as playing a greater history-making 
role. 

These and other concepts of Beard’s have their back- 
ground in his Indiana boyhood, with a Quaker and rural 
environment, and in his student and teaching years at De- 
Pauw, Oxfore, Cornell, and Columbia. His experiences as 
a Co-Operative Society lecturer and as an official of Ruskin 
College, which he helped found, were especially important 
in the formation of his social philosophy. Among his teach- 
ers were James Riley Weaver, Frederick York Powell, 
Moses Coit Tyler, Morse Stephens, John Burgess, Herbert 
Levi Osgood, Frank J. Goodnow, E. R. A. Seligman, and 
William Archibald Dunning, whose contributions to Beard’s 
development are varied and significant. 

The most dramatic moment of Beard’s early career 
came when at the age of forty-two he sacrificed his pro- 
fessorship at Columbia University for the principle of 
academic freedom. After his stormy resignation he was 
associated with The New School for Social Research, The 
New York Bureau of Municipal Research, The New Repub- 
lic, and various workers’ educational organizations. 

454 pages. $5.80. 


THE FRONTIER MERCHANT IN THE EARLY 
DEVELOPMENT OF OREGON, 1839-1869 


(L. C. Card No. Mic 58-1164) 


Arthur Loreston Throckmorton, Ph.D. 
University of Minnesota, 1956 


This is a study of wholesale merchandising the the role 
of the frontier merchant in the economic development of 
Oregon from 1839 to 1869. The business careers of 
George Abernethy, Henry W. Corbett, and Henry Failing 
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demonstrate the processes of business and trade which 
assured Oregon pioneers a supply of manufactured goods 
necessary to sustain the frontier communities. Wholesale 
merchants established regular facilities for credit in New 
York and San Francisco and goods flowed to the Oregon 
frontier by sea. Successful merchants accumulated capital 
from the profits of trade which ultimately became availa- 
ble for the development of the resources of the Pacific 
Northwest. Some, like Corbett and Failing, made the tran- 
sition from pioneer merchants to bankers and financiers. 

The study traces the factors involved in the transition 
from an economy based primarily upon the fur trade dur- 
ing the ascendancy of the Hudson’s Bay Company to one 
based upon agriculture as large numbers of American 
settlers appeared during the 1840’s. It treats of the moti- 
vation for settlement and the economic problems confront- 
ing Oregon’s earliest pioneers. The Hudson’s Bay Com- 
pany provided credit and supply facilities to the pioneer 
farmers. American merchants, on the scene from the 
beginning of settlement, however, contested the dominating 
position of the British company. The circumstances lead- 
ing to the company’s retreat are explained. 

The California gold rush had far reaching effects upon 
the development of Oregon. It stimulated the nascent lum- 
ber and flour milling industries and a regular coastwise 
commerce between the Columbia and San Francisco. It 
resulted in the establishment of the regular trade routes 
via Cape Horn and Panama so vital to the Pacific coast. 

In Oregon, the new supply of gold and the Donation Land 
Law of 1850 contributed to the more rapid development of 
the Willamette Valley. Towns rose and steamboats ap- 
peared on the rivers as the facilities for trade improved. 
Many new merchants appeared, especially in Portland, a 
town which emerged as Oregon’s emporium. 

For the period 1849-1869, the study is largely focused 
upon Portland, the principal supply center for the Willam- 
ette Valley and, after 1856, for the eastward moving min- 
ing frontier of the Pacific Northwest. Portland’s growth 
during the Idaho and Montana gold rushes was relatively 
rapid as it came to serve an expanded hinterland. Although 
gold flowed from the region in a continuous stream, much 
of it remained as permanent capital. 

Other themes treated are: economic effects of the 
Indian Wars of 1855-1856; Oregon’s ocean commerce; 
resistance of the Far West to greenbacks and the effects 
of Civil War inflation upon the processes of business; early 
development of banking; and problems of lack of capital 
and small population characteristic of frontier communi- 
ties. 

By 1869 a mature society had emerged in the more 


settled parts of the Pacific Northwest. Several new indus- | 


tries had appeared and the railroad was already beginning 
to revolutionize the old transportation pattern in the Willa- 
mette Valley. Oregon products, particularly wheat, now 
found markets in Europe and in the East. The completion 
of the transcontinental railroad to San Francisco soon 
overshadowed the old routes by sea, which had been the 
life lines for the coast during the pioneer days. 

This study attempts to place the frontier merchant and 
the development of the Oregon frontier in their proper 
relationship to growth and expansion of American civiliza- 
tion. Thus the unique nature of the Oregon frontier due to 
its distance and isolation from the settled portions of the 
United States, and its dependence upon the Pacific Ocean 





receive emphasis. The merchant capitalist had a leading 
role in bringing civilization to this distant wilderness. 
438 pages. $5.60. 


PROGRESSIVISM AND THE JUDICIARY: 
A STUDY OF THE MOVEMENT FOR 
JUDICIAL REFORM, 1901-1917 


(L. C. Card No. Mic 58-1483) 


John Patrick White, Ph.D 
University of Michigan, 1957 


One of the significant ideological and constitutional 
developments in the history of the United States was the 
effort of progressive reformers between 1901 and 1917 
to popularize the American judiciary. The attempt of 
progressives to reform the courts was an outgrowth of the 
almost constant concern of the judiciary after 1870 with 
the problems raised by the industrial revolution in Amer- 
ica. By the turn of the century, the belief was growing 
that the courts were legislating on social and economic 
questions and that, in fact, the destiny of the country was 
in the hands of a “judicial oligarchy” which was not re- 
sponsible to popular control. The progressive era wit- 
nessed, accordingly, not only a critical examination by 
scholars and popular writers of the functions of the judi- 


_ ciary in twentieth-century America but also a concerted 


effort by many reformers to popularize both the tenure 
and the decisions of judges. The chief purpose of this 
dissertation is to analyze and to evaluate the issues raised 
by the conflict between progressivism and the judiciary. 

The popular recall of judges and the recall of judicial 
decisions were the principal reforms advanced by progres- 
sives in an effort to democratize the courts. Oregon in 
1908 was the first state to apply the recall principle to 
judges, and her lead was subsequently followed by seven 
other states. The popular recall of judicial decisions was 
developed by Theodore Roosevelt late in 1911 and was 
adopted by Colorado in 1912. In its early stages, the move- 
ment to democratize the courts was simply part of the gen- 
eral attempt by progressives to institute greater popular 
control of government, but by 1911 judicial-recall propos- 
als were being advocated by progressives for the specific 
purpose of restricting the substance of judicial power as 
well as of popularizing the tenure of judges. 

Popular enthusiasm for judicial reform declined rap- 
idly after 1914, partly because of a lessened emphasis on 
popular-government principles generally and partly be- 
cause Theodore Roosevelt, around whom much of the 
court-reform movement had come to focus, lost interest 
in the subject. The more liberal attitude of the courts 
toward social-welfare legislation was undoubtedly also a 
factor. 

As defined by the desires and the goals of those who 
led the fight for the recall of judges and judicial decisions, 
the effort of progressives to popularize the judiciary must 
be counted a failure. Aside from the adoption of a rela- 
tively few judicial reforms by the states and the enactment 
of the Judiciary Act of 1914 by the federal government, 
neither the tenure of judges nor the power of the courts 
was substantially altered by the force of progressivism. 
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Americans of the progressive era, although prone to de- 
nounce the courts for obstructing the path of social prog- 
ress, proved noticeably reluctant to sanction measures 
designed to curb the independence of the judiciary. 

The effort of progressives to reform the courts was 
not, however, an exercise in futility. To a degree perhaps 
unequalled before or after, the controversy over judicial 
recall during the progressive era forced a broad cross- 
section of Americans to think seriously about the role of 
the judiciary in American life. If the experiments in pop- 
ularizing government failed to produce the results desired 
by progressives, it was largely because their authors 
entertained a mistaken belief in the utility of purely me- 
chanical contrivances. Later generations, perhaps under- 
standing more clearly than did progressives that lasting 
institutional change occurs only when changes take place 
in the minds of men, nonetheless owe something to those 
who attempted to implement another point of view. 

| 504 pages. $6.40. 


FIORELLO LAGUARDIA IN CONGRESS 
(L. C. Card No. Mic 58-1581) 


Howard Zinn, Ph.D. 
Columbia University, 1958 


Fiorello LaGuardia was born December 11, 1882, in 
New York City, of an Italian father and a Jewish mother, 
both recent emigrants from Italy. Strong early influences 
on his thinking were: the death of his father (an army 
bandmaster) from the effects of tainted beef in the Spanish- 
American War, three years as United States Consular 
Agent in Fiume, and three years as an Immigration Service 
interpreter at Ellis Island, while attending law school. An 
early acquired distaste for Tammany Hall as well as ad- 
miration for LaFollette and Roosevelt led him into Repub- 
lican politics in Greenwich Village, where he lived, and 
the support of Jewish and Italian immigrants in that area, 
long a Tammany stronghold, elected him to Congress in 
1916, despite lukewarm Republican support. 

Entering Congress in 1917 as an early representative 
of the “new immigration,” he took radical stands on eco- 
nomic questions and civil liberties, but these were offset, 
in official Republican eyes, by his support for the war, the 
record he compiled when he left Congress for a year to 





fly bombing missions on the Italian front, and his attacks 
on the Wilsonian peace settlement when he returned to 
Congress. The Party backed his successful race, in late 
1919, for the Presidency of the Board of Aldermen in New 
York City. However, his stubborn independence during 
two years in that post, and his attacks on the conservative 
Republican administration in Albany, forfeited party sup- 
port and frustrated his attempt to win the mayoralty nom- 
ination in 1921. About the same time, his year-old daughter 
died of spinal meningitis, and his young Trieste-born bride 
was a victim of tuberculosis, so that the end of his term 
on the Board of Aldermen came in the midst of a series of 
bitter blows, both political and personal. 

With the support of poor Italians and Jews in the tene- 
ment-lined streets of East Harlem, LaGuardia maneuvered 
the Republican Party into nominating him for Congress in 
the Twentieth District and, after a close victory in the 
election, entered Congress in early 1923. During the next 
ten years he represented, not only the people of East Har- 
lem, but the lower classes throughout the nation, ina 
sustained, forceful plea that Congress peer below the sur- 
face prosperity of the Twenties and re-order the economy 
to aid the underpriviledged. Thus, he fought the Mellon tax 
program, attacked trust-induced high prices, supported 
striking miners and garment workers, called for the 
nationalization of what he considered rapacious industries, 
and worked with George Norris to lay the legislative ground- 
work for the T.V.A. He also, in the Harding-Coolidge era, 
fought immigration restriction, defended the civil liberties 
of radicals, denounced American military intervention in 
Latin America, and supported international pacifism. 

Throughout this period, his tie with the Republican 
Party was an uncertain one. He worked with Congressional 
progressives to fight Republican policies throughout the 
Twenties, broke with the Party to support LaFollette in 
1924, and drew its support in subsequent elections only 
because the Republicans needed the votes of his East 
Harlem adherents. 

The depression was a tragic vindication of LaGuardia’s 
persistent warnings, and he pioneered, along with a few 
other Congressmen, for abold economic recovery program. 
By 1932, he had won recognition as a powerful figure in the 
House, leading victorious battles against the sales tax and 
for passage of the Norris-LaGuardia Anti-injunction Act. 
The landslide victory of Franklin D. Roosevelt and the 
Democrats that year brought, ironically, LaGuardia’s 
ouster from Congress, but foreshadowed acceptance of 
much of the program he had so long demanded. 

412 pages. $5.25. 
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INTRODUCTION 


The purpose of the investigation was to study the effect 
of certain management factors on nutritive value and pupil 
_ participation in the school lunch. The help of a home 
economist trained in nutrition and dietetics was made 
available to thirteen schools in one Ohio County for a pe- 
riod of one school year, the objective being to improve 
certain practices connected with lunchroom management. 

The following factors were selected for study in con- 
nection with the nutritive value of the lunch: training and 
experience of the manager; method of menu planning; 
purchasing practices; kinds and amounts of foods used; 
and methods used in storage, preparation, and cooking of 
foods. The factors selected for study in connection with 
pupil participation were quality of the food; service of the 
food; appearance and atmosphere of the lunchroom; use 
of the lunchroom as an educational device; and the extent 
to which pupils, parents, teachers, and community groups 
participate in the planning and operation of the lunchroom. 


PROCEDURE 


The method used was similar to that described in re- 
ports of studies of the Bureau of Human Nutrition .and 
Home Economics of the United States Department of Agri- 
culture (U.S.D.A.)* Information about each lunch program 
was obtained by interview and observation during a one- 
day study which covered the kinds and amounts of food 
served; the cost of the food; the methods used in storage, 
preparation, and cooking of the food; the physical facilities 
of the lunchroom; the conduct of the children during the 
lunch period; the enrollment; and the places where the 
children ate lunch. 

An objective rating form, Score Card for Certain Man- 
agement Factors in the School Lunch, was developed for 
use in rating the school lunch programs on a numerical 
basis. It includes forty items, each described at three 
levels, the desirable situation being represented by a score 
of 5, partial attainment of that situation by a score of 3, and 
the least desirable situation by a score of 1. For convev- 
ience in using the score card the items were divided under 
three main headings: Part I Management and Facilities 
(13 items); Part I, Food and Service (19 items); and Part 
Ill, School and Community Participation (8 items). Thus 
the possible maximum score for Part I is 65; for Part I, 
95; and for Part I, 40. The possible maximum score 
for all items is 200. 

Special forms were likewise developed for use in ob- 
taining and recording other pertinent information. These 
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included questionnaires for interviewing school adminis- 
trators, lunchroom managers, and cooks, and forms for 
recording information about enrollment, cost, and nutri- 
tive value. 

The study was conducted in the county schools of Fay- 
ette County. All of the thirteen schools were participating 
in the Federal School Lunch Program and served only the 
Type A lunch. These schools varied in location, size of 
enrollment, number eating lunch regularly, physical facil- 
ities, and arrangements for lunchroom management. The 
experimental part of the study consisted of three phases: 


1. The first phase was an initial survey conducted in the 
autumn, during which each school was visited, and 
in which the school administrator and lunchroom 
personnel were interviewed, the lunch program was 
evaluated by means of the score card, and other 
necessary information was collected. 


2. The second phase was a series of educational pro- 
grams, designed to raise scores and nutritive 
value, which was conducted during a ten-week pe- 
riod in winter and spring. These programs were 
specially planned for the individual schools accord- 
ing to the findings of the initial survey, and were 
conducted with the lunchroom personnel, individ- 
ually and in groups. Group meetings consisted of 
workshops for the personnel of all lunchrooms, and 
individual help was given during visits to the vari- 
ous lunchrooms. 


3. The third phase was a final survey conducted in the 

| spring, after the conclusion of the educational pro- 
grams, by the same method used in the initial 
survey. 


The differences in scores between initial and final 
surveys were analyzed by statistical methods to determine 
whether significant changes occurred in the scores during 
the educational programs. Studies were made of the rela- 
tionships between scores and nutritive value, and scores 
and participation. 

Each lunch served was evaluated according to the food 
requirements of the Type A lunch, and the per-person 
nutritive value of each lunch was calculated from the aver- 
age amount of food consumed. The per-person cost of the 
lunch, money value of the U.S.D.A-—donated foods used, 
and the cost of purchased foods were also determined. 


RESULTS AND DISCUSSION 


Changes in Scores.--There were increases in the 
scores for all items in all but one school, for which the 
score decreased four points. The range of scores in the 
initial survey was from 97 to 149; in the final survey, from 
122 to 165. Thegreatest increase in an individual school 
was 56 points. Statistical analysis of the data showed that 
the mean differences between the scores were too great 
to have occurred by chance, and that changes in scores of 
individual schools were significant in three schools. 
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Ten schools increased their scores for Part I (Manage- 
ment and Facilities) but scores for three schools de- 
creased. None of these changes were statistically signif- 
icant for individual schools, although the mean increase 
for all schools was significant. 

All schools increased their scores for Part II (Food 
and Service). The increases in two of the schools were 
statistically significant, as was the mean increase for all 
schools. 

Eleven schools increased their scores for Part III 
(School and Community Participation), but scores of two 
schools remained the same. The increases in three 
schools and the mean increase for all schools were sta- 
tistically significant. 

Food Requirements for the Type A Lunch.—Only three 
of the thirteen lunches served during the initial survey 
supplied the required types of food in the necessary amounts 
for the numbers served. During the educational programs 
considerable emphasis was placed on planning menus to 
meet these requirements; at the time of the final survey 
the lunches served in six schools supplied all of the re- 
quired foods in the necessary amounts. | 

During the initial survey nine lunches provided less 
than the required amount of protein-rich food or vegetable 
and/or fruit, and eight lunches provided less than the re- 
quired amount of butter or fortified margarine. During 
the final survey four lunches provided less than the re- 
quired amount of the protein-rich food or vegetable and/or 
fruit, and five schools provided less than the required 
amount of butter or fortified margarine. 

Nutritive Values of the Lunches.—Two methods were 
used in studying the nutritive values of the lunches, (1) 
comparison with the recommended dietary allowances for 
individual nutrients for the ten- to twelve-year-old child,” 
and (2) calculation of the median amounts of nutrients 
supplied by the lunches in the initial and final surveys. In 
the initial survey two lunches supplied the recommended 
allowances of all nine nutrients, while in the final survey 
one lunch met this standard. More lunches met the stand- 
ard for iron and thiamine in the final survey than in the 
initial survey, but fewer met the standard for niacin. Gen- 
erally, there was little change in the nutritive value. 

Comparison of the median amounts of nutrients sup- 
plied in the initial and in the final surveys showed that the 
median amount was higher for most nutrients during the 
final survey than during the initial survey. The median 
amounts of nutrients in both surveys were almost equal to 
or higher than the recommended dietary allowances for 
the ten- to twelve-year-old child. However, the difference 
in the number of times the median amounts of the various 
nutrients were supplied by the lunches in initial and final 
surveys was not significant. 

The relationship between the scores and nutritive value 
was studied by classifying the schools into four groups: 

1) score among the upper seven, nutritive value equal to 
or above the median; 2) score among the upper seven, 
nutritive value below the median; 3) score among the lower 
six, nutritive value equal to or above the median; and 4) 
score among the lower six, nutritive value below the me- 
dian. This classification showed that at the time of the 
initial survey there was about as much chance that aschool 
with a low score would serve a lunch of high nutritive value 
as that a school with a high score would do so; and con- 
versely, that a school with a high score would serve a 
lunch of as low nutritive value as that of one with a low 

















score. At the time of the final survey there was a statis- 
tically significant relationship between score and nutritive 
value. Schools with high scores more often served lunches 
of high nutritive value than did schools with low scores. 
Thus the improvement in programs as shown by increased 
scores was accompanied by an improvement in the nutri- 
tive value of the lunches. 

Relationship of Cost and Nutritive Value.—The lunches 
served during the initial and final surveys were classified 
according to nutritive value and cost. In the initial survey 
there was little indication of relationship between these 
factors, whereas in the final survey there appeared to be 
some relationship between high nutritive value and high 
cost since the five most expensive lunches were the only 
ones providing seven or eight nutrients in amounts equal 
to or above the median. A similar relationship between 
low nutritive value and low cost is not apparent among the 
other lunches. One school which served a lunch at a cost 
well above the median but provided no nutrients in amounts 
equal to or above the median illustrates the point that cost 
is no guarantee of nutritive value. 

Changes in Participation.— Changes in participation 
during the experimental year were determined by studying 
the difference between participation during the initial and 
final surveys. As various observations have indicated a 
seasonal difference between participation during autumn 
and spring, the figures for the thirteen schools during the 
year of the study were compared with the figures for the 
previous school year. Statistical analysis showed that 
there was a significant decrease in participation between 
autumn and spring of the year preceding the study, but 
that the decrease during the year of the study was smaller 
and not statistically significant. This lesser decrease 
may be attributed to improvement in lunch programs and 
to the emphasis placed on the punch during the year of the 
study. 

Relationship of Scores and Participation.— The rela- 
tionship between scores and participation was studied by 
tabulating the scores in decreasing order with the corre- 
sponding figure for participation. Little relationship was 
apparent. This may indicate that participation is depend- 
ent on factors other than those studied or that the time 
which elapsed during the study was too short for signifi- 
cant changes in participation to occur. 

Some Implications for Management of the School Lunch.— 
Analysis of the data on scores of lunch p: programs and type 
of management shows little relationship. There was no 
indication that the one program supervised by a home 
economics teacher was superior to those supervised by 
principals or cook-managers. 

The importance of gaining the understanding and sup- 
port of school administrators and members of school 
boards was illustrated in various schools participating in 
the study. In one school lack of strong administrative sup- 
port of changes made by the cooks resulted in reversion 
to original practices before the conclusion of the study. 
Since policies for individual schools are determined by 
the local boards of education, their understanding and 
support of the lunch program is of vital importance. 

The study indicates that supervision of the school 
lunchrooms on a county-wide basis is a feasible method 
of improving management practices and nutritive value of 
the school lunch. The variety of methods used in the dif- 
ferent schools suggests that a study of individual schools 
should be made before educational programs are planned. 
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An objective rating form, such as the Score Card for 
Certain Management Factors in the School Lunch which 
was developed for this study, offers a useful method of 
studying the management factors in the lunch program, 
for determining practices in which improvement is needed, 
and for studying the differences produced by various kinds 
of educational programs. Further development of the score 
card is needed to eliminate items which cannot be changed 
by an educational program and items which proved difficult 
to score. Additional consideration is especially needed 
for Part III of the score card, which covers participation 
of the school and community in the lunch program. 

210 pages. $2.75. Mic 58-4928 
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LANGUAGE AND LITERATURE, GENERAL 


THE UNITY OF PLAY AND SONG IN SHAKESPEARE 
(L. C. Card No. Mic 58-1488) 


E. Sue Harrison Doss, Ph.D. 
University of Arkansas, 1958 


Major Professor: Albert Howard Carter 


Taking into account only those passages which are 
parts or modifications of old and new songs, those pas- 
sages designated as songs by stage directions or contex- 
tual references, and the three chants of the three Witches 
in Macbeth, I bring out the fact that twenty-five of Shake- 
speare’s plays contain eighty-five songs and fragments of 
songs. Fifty-two of these songs appear in sixteen come- 
dies; ten in three histories; and twenty-three in six 
tragedies. 

The thesis that all these songs are artistically inte- 
grated with the plays I defend by tracing the contributions 
of the songs to the dramatic elements of action, character, 
spectacle, and theme and imagery. I show that songs con- 
tribute to action by inciting events; by describing or 
underlining a situation past, present, or future; by func- 
tioning as a part of the apparatus of ritual; and by serving 
as a technique of initiating stage action. I show that songs 
contribute to character by adding some significant insight 
into the character of the singer or of some other person or 
persons in the drama. I show that songs contribute to 
spectacle, providing spectacle by and in connection with 
their rendition and arousing the imagination of the audi- 
ence. And finally I show that songs contribute to theme 
and imagery by adding links in the chain of ideas and im- 
ages in the plays. 

Although we find that all the songs are dramatically 
relevant, some songs are more important in the action, 
others in character portrayal, and so on. A few songs, 
however, are consistently important in contributing to all 
the dramatic elements. A good example of these songs is 
the aubade to Imogen in Cymbeline: 





Hark, hark! the lark at heaven’s gate sings, 
And Phoebus gins arise, 
His steeds to water at those springs 
On chalic’d flowers that lies; 
And winking Mary-buds begin 
To ope their golden eyes. 
With every thing that pretty is, 
My lady sweet, arise; 
Arise, arise! 
(II. iii. 22) 


The song is significant in the action, for it is the instru- 
ment of Cloten’s wooing, and it instigates sleeping Imogen 
to awaken to a new day. The song is likewise important in 
character portrayal. Indirectly it bids us consider the 
purity and beauty of Imogen, and, by contrast, the villainy 
of Cloten. To the spectacle of the play, the song contrib- 
utes the scenic background of the beauties of dawn. And in 
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connection with theme and imagery, the song especially 
ties in with the idea of good and evil in the play. The evil 
of Cloten, who uses the song in his love suit, gives the lie 
to the picture of the good life painted by the pretty images 
of the song. 

Though some of the Shakespearean songs are less po- 
tent than the aubade to Imogen, all of them effectively con- 
tribute to one or more of the dramatic elements. All 
eighty-five songs can be justified artistically in one way or 
another. All eighty-five I show to be appropriately related 
to characterization. In connection with their contribution 
to the other dramatic elements, I consider sixty-three in 
relation to action, thirty-eight in relation te spectacle, and 
thirty-eight in relation to theme and imagery. Although 
only seventeen songs appear in all four considerations, 
conceivably all the songs could be justified as contributing 
to all the dramatic elements. 

Far from using songs as mere ornaments, Shakespeare 
used them as his genius directed to achieve a praiseworthy 
unity of play and song. 223 pages. $2.90. 


THE NATURE OF THE DRAMATIC ILLUSION 
AND ITS VIOLATIONS IN JONSON’S COMEDIES — 
HIS PRECEDENTS IN THEORY AND PRACTICE 


(L. C. Card No. Mic 58-1545) 


Albert Hamilton Holt, Ph.D. 
Vanderbilt University, 1958 


Supervisor: Professor C, L. Finney 


Ben Jonson’s dramatic illusions are especially inter- 
esting because he is the last Titan of the Elizabethan- 
Jacobean stage and because his drama represents a con- 
fluence of the classical, neo-classical, and native traditions. 
Nevertheless, he is the most stubbornly independent dram- 
atist in English drama. Proudly aware of the neo-classic 
criteria, he refused to be bound by neo-classicism. 
Scorning the romantic illusion and the purely “theatrical” 
illusion of the engineers’ drama, Jonson experimented 
with the dramatic art form to produce at his best a new 
type of illusion--a somewhat out-of-focus but brilliantly 
defined profile photograph of the contemporary world, a 
painstaking crystallization of its foibles and vices. At his 
dramatic worst he a Wycliffe of the stage, disdaining to 
create any sustained illusion. Supporting nearly all of his 
dramatic efforts in an avalanche of single-purposed de- 
tails distilled from his sharp observation and his intense 
erudition. 

Although he often boasts of his reducing the strain on 
the spectators’ imagination--a cardinal neo-classic cri- 
terion--he violates the illusion more often than does any 
other self-conscious English artist. 

To trace their possible influence on Jonson’s dramatic 
illusions and to compare his “use” of the illusion with 
others, I analyze representative comedies from 
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Aristophanes thrcugh Ben Jonson in order to determine the 
types of dramatic illusion created, the relative consistency 
or “truth to form” of each illusion, and the purpose of any 
violations of each illusion. I have also traced the effect of 
the major critical theories on the type of illusion to be de- 
sired and have noted the limitations on the illusion pre- 
scribed by the nature of each respective stage, its proper- 
ties, its audience, and its acting traditions. At the same 
time I have tried to determine who controlled the play be- 
ing acted; that is, whether the playwright had a clear ar- 
tistic purpose and form which he could stage, or whether 
the players, especially the clowns did as they wished with 
the artist’s conception. | 

More specifically, in the Introduction I define such 
terms as “dramatic illusion,” “verisimilitude” and “vio- 
lation of the illusion.” In Chapters I and II, I review the 
classical and neo-classical types of dramatic illusions 
prescribed by Greek, Roman, and Italian theorists, cir- 
cumscribed by contemporary stages and audiences, and 
created by the Greek, Roman and Italian comic play- 
wrights. In their plays I have described the nature of the 
violations of the illusion. In Chapter III, I analyze the con- 
ception of the illusion in English drama before the neo- 
classic influence. Chapter IV, I devote to English Renais- 
sance dramatic criticism, including the critical 
pronouncements of the playwrights. 

In Chapter V, I find in the University Wits the first 
English non-academic conception of comedy as an inde- 
pendent art. Although school-trained, these men could 
complete in their poetry only a partial conquest of the con- 
trolled comic spirit, as they crowded on stage grandiose 
rhetoric, the festival stage-audience inter-play, the stage- 
microcosm concept, unmotivated marvels, clownery, and 
song. Shakespeare alone completes the conquest. In 
Elizabethan comedy I find little use of the violated illusion 
as a conscious literary device. 

In Chapter VI, I study the more sober illusions created 
by Jonson’s contemporaries. Although more self-con- 
scious in their attempts to reduce the demands on the im- 
agination, they frequently use the violated illusion, usually 
for its entertainment value. 

In Chapter VII, I find that Jonson alone experiments 
with his medium to create a boldly singular illusion. 
Olympic-like, he violates that illusion, not merely to en- 
tertain, but also to complete his caricatures, to mount 
almost- Aristophanic invective, to develop his critical 
manifesto, to castigate social absurdities and fools. 

Jonson’s drama carries too much freight of thought, 
censure, and autobiographical facts to buckle within any 
existing form of the dramatic illusion. 401 pages. $5.15. 


THOMAS LEGGE’S RICHARDUS TERTIUS: 
A CRITICAL EDITION WITH A TRANSLATION. 


(L. C. Card No. Mic 58-1719) 


Robert Joseph Lordi, Ph.D. 
University of Illinois, 1958 


This edition of Richardus Tertius has three parts: an 
introduction, a text and translation, and three appendices. 
The first part is divided into two sections, a biographical 
and critical introduction, and a textual introduction. The 





first section includes a discussion of the main facts of 
Thomas Legge’s life and career; the critical history of the 
play from its original production at St. John’s, Cambridge, 
in March 1579/80 to the present day; the date of the play; 
the performances of the play; Legge’s use of his historical 
sources; and the relation of Richardus Tertius to the True 
Tragedy, to Shakespeare’s Richard III, and to Lambert van 


den Bos’ Roode en Witte Roos (165 1). 


Of the many points made in the first section, the follow- 
ing are the most important. First, there is sufficient evi- 
dence to establish the probability of a second performance. 
of Richardus Tertius at Cambridge in 1586 or 1587. Sec- 
ond, Legge, in the composition of his play, is almost com- 
pletely slavish in his dependence on the chronicles of Hall 
and More (Rastell’s edition). Third, George B. Churchill’s 
argument that Richardus Tertius directly influenced the 
True Tragedy is qualified; and finally, Oscar J..Campbell’s 
thesis that a lost Richard-play must be posited to explain 
certain parallels between the Roode en Witte Roos and 
Richardus Tertius, the True Tragedy, and Richard III is 
challenged by showing that van den Bos’ play is possibly an 
adaptation of Richardus Tertius. 

The textual introduction offers the most important con- 
tribution. After a lengthy description of each of the nine 
manuscripts studied, a comparative study (based on the 
complete collation of Part I and of two hundred lines of 
Parts II and III) is made of the quantity and quality both of 
the individual variant readings and of the significant groups 
of variant readings in order to determine (1) the family 
groupings of the manuscripts, (2) the direction of change 
within the family groupings, and (3) the interrelationships 
of the family groupings with each other and with Legge’s 
autograph(s). The result of the comparative study reveals 
that Clare MS. Kk. 3.12 is the one most closely related to 
Legge’s revised autograph. All other relevant materials 
found in the manuscripts (the stage directions, arguments, 
epilogues, songs) are then analysed, which analysis is 
shown to support the main conclusions of the comparative 
study. 

Since the conclusion of the comparative study is fur- 
ther confirmed by the statement of Anthony Cade (the 
transcriber of the Clare MS.) that he write down his manu- 
script “ex autoris autographo,” the Clare MS. has been 
chosen as the copy-text. 

The text--except for emendations and the stage direc- 
tions not found in the Clare MS., the authority for which is 
recorded in textual notes at the foot of the page--is repro- 
duced from the Clare MS. The translation (as literal as 
the demands of idiomatic expression permit) has accom- 
panying notes, most of which are references to or quota- 
tions from the chronicle sources, or explanations of clas- 
sical allusions. 

The final part of this edition is made up of three ap- 
pendices. The first, the Textual Notes, includes all the 
variant readings in Part I and in the two-hundred line 
sample (used in the comparative study) from Parts II and 
III. The second presents all the statistical data (totals, 
charts, and tables) on which the comparative study is 
based. The third includes: (1) a complete list of all the 
stage directions found in all the manuscripts studies; (2) a 
song with words and music found only in MS. Harley 2412; 
and (3) a scheme unique to the same manuscript for divid- 
ing Part III into two Parts. 767 pages. $9.70. 
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THOMAS MORTON AND HIS NEW ENGLISH CANAAN 
(L. C. Card No. Mic 58-1224) 


Minor Wallace Major, Ph.D. 
University of Colorado, 1957 


Supervisor: Professor Francis Wolle 


Thomas Morton came to Massachusetts from England 
in 1624 and became the leader of a gay, prosperous plan- 
tation at Quincy. Offended by the actions of Morton and 
his followers, including the erection of a Maypole, the Pil- 
grims at Plymouth took him into custody in 1628 and sent 
him to England charged with violation of the King’s procla- 
mation against trading arms to the Indians. English au- 
thorities having taken no action against him, Morton re- 
turned to his plantation in 1629 but was soon deported to 
England again, this time by the Massachusetts Bay Colony, 
after confiscation and burning of his property. He spent 
the next twelve years in England agitating against the colo- 
nies that had expelled him and writing the New English 
Canaan. In 1643 he again returned, only to be jailed as 
soon as the authorities in Boston could catch him. Al- 
though no crime was proved against him, the authorities of 
Massachusetts Bay kept him in jail for about a year and 
then permitted him to go to Maine, where he died in 1647. 

Morton’s reputation in literary history rests largely 
upon the unfavorable account of him in William Bradford’s 
History of Plymouth Plantation; his literary fame depends 
mostly upon his few humorous descriptions of festivities 
at Merry Mount and his clash with the Pilgrims led by 
Captain Shrimp (Miles Standish), which are commonly in- 
cluded in anthologies of American literature. Most an- 
thologists, accepting Bradford’s accusations, declare that 
Morton wrote his book partly to lampoon the Puritans but 
primarily to call attention to their religious irregulari- 
ties, thereby causing trouble for them with Archbishop 
Laud, head of the official English group in charge of co- 
lonial affairs. The primary objective of this study is to 
test the validity of these assumptions concerning the char- 
acter of Morton and the purpose of his book. 

Although the accusations in Bradford’s History are 
well known, the milder charges in his official letters to 
the Council for New England have been ignored. These 
letters show Morton to have been at worst a minor of- 
fender in the arms trade and suggest that his real crime 
in the eyes of Bradford and his coreligionists was his con- 
doning of cohabitation between his men and Indian women. 
That Morton did this light-heartedly is also suggested by 
his account of his Maypole festivities. Since the English 
authorities were likely to condone such practices, it is the 
contention of this thesis that Bradford decided to accure 
Morton of selling arms to the Indians and of harboring 
runaway servants, in the hope that such charges might be 
taken seriously, although he could not prove them. Other 
Puritans expressed bitter feelings against Morton and 
were active in driving him from the country, but they did 
not accure him of gun selling, an act for which they did 
punish others. On the other hand, Samuel Maverick, a 
non-Puritan neighbor, spoke well of Morton. The conclu- 
sion, then, that Morton’s true offense was a moral one 
would explain the official bitterness against him in New 
England and should also settle the argument over whether 
or not Morton’s religious beliefs played a large part in his 
repeated expulsions by showing that religious differences 








were important only as they produced sharply different 
attitudes toward sexual conduct. 

The contention of scholars that Morton wrote his book 
to inflame Archbishop Laud against the Puritans fails to 
account for large sections of the work devoted to praise of 
the country and its native inhabitants, and it offers no ex- 
planation »%f why the book was withheld from publication for 
a considerable time. Examination of Morton’s text 
strongly suggests that it was written in 1635. Its publica- 
tion in 1637, by which date Morton had successfully prose- 
cuted a quo warranto action for repeal of the Massachu- 
setts Bay patent, indicates that his real purpose in the 
book was to encourage non- Puritans to settle in regions 
surrounding the existing colonies, and thereby weaken the 
Puritan’s control of the settlements by reducing their chief 
sources of profit and thus establish a more congenial so- 
ciety for men like Morton. 

Since the original text of the New English Canaan is 
hard to obtain and harder to read, a modernized, annotated 
edition is included with this study. 330 pages. $4.25. 


GERARD LANGBAINE’S AN ACCOUNT OF 
THE ENGLISH DRAMATICK POETS (1691): 
EDITED WITH AN INTRODUCTION AND NOTES 


(Publication No. 23,979) 


John Joseph McCall, Ph.D. 
The Florida State University, 1957 





Gerard Langbaine’s An Account of the English Dra- 
matick Poets is the major reference source of the seven- 
teenth century for English drama published before 1691. 

Its reissue in 1698 by Charles Gildon under the title The 
Lives and Characters of the English Dramatick Poets is 
an expurgated version chiefly of value for its inclusion of 
dramas written after 1691. The present edition, which has 
required no collation, is a duplicate of the 1691 text. 

In addition to materials upon the Langbaine-Gildon re- 
lationship, the introduction to this study discusses the re- 
lation of An Account to the eight preceding play lists: 
Richard Rogers and William Ley’s appended to Thomas 
Goffe’s The Careless Shepherdess (1656), Edward Archer’s 
appended to Middleton, Rowley, and Massinger’s The Old 
Law (1656), Francis Kirkman’s first catalogue appended to 
the anonymous Tom Tyler and His Wife (1661), Francis 
Kirkman’s second list appended to John Dancer’s Nicomede 
(1671), Edward Phillips’ Theatrum Poetarum (1675), Lang- 
baine’s An Exact Catalogue (1680), William Winstanley’s 
The Lives of the Most Famous English Poets (1687), and 
Langbaine’s Momus Triumphans (1688), retitled A New 
Catalogue of English Plays (1688). Comparisons show that 
An Account exceeds all previous catalogues both in scope 
and quality of dramatic history. 

The introduction also brings together data upon the in- 
fluence of Langbaine’s work: the important annotations of 
his text by William Oldys, Thomas Percy, George Steevens, 
Edmund Malone, Joseph Haslewood, and James Halliwell- 
Phillips; and his use by editors, critics, stage historians, 
and bibliographers to the present time. Special attention 
is given to the nine cataloguers of the eighteenth and nine- 
teenth centuries whose bibliographies are based upon Lang- 
baine: Giles Jacob’s The Poetical Register (1719), Thomas 
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Whincop’s A List of All the Dramatic Authors (1747), 
William R. Chetwood’s The British Theatre (1750), R. and 
J. Dodsley’s Theatrical Records (1756), David E. Baker’s 
The Companion to the Play-House (1764), Isaac Reed’s 
Biographia Dramatica (1782), Stephen Jones’s Biographia 
Dramatica (1812), James O. Halliwell-Phillips’ A Diction- 
ary of Old English Plays (1860), and W. C. Hazlitt’s A 
Manual for the Collector and Amateur of Old English Plays 
(1892). 

Notes correct Langbaine’s textual errors, chiefly 
evolving from the unreliability of his sources. They iden- 
tify and clarify his primary source allusions and citations 
(totaling more than three hundred nondramatic authors) and 
provide reference, when pertinent, to secondary sources. 
The validity of Langbaine’s claims and censure of plagiary 
in the work of many playwrights is, in most cases, not 
weighed. 

The data compiled in the notes provide in one conven- 
ient reference source information upon many aspects of 
early drama: the dramatists and their total dramatic pro- 
duction, first and later editions of significance, biography, 
contemporary criticism, and the like. Despite Langbaine’s 
acknowledged importance by literary historians and even 
subsequent bibliographers in general, no reproduction of 
his book has been attempted since Gildon’s biased version 
of 1698. With the general inaccessibility of An Account, a 
reproduction of the text, with clarifying editorial material, 
appears to be needed by present day students of English 
drama. Such a service this study has undertaken to pro- 
vide. 653 pages. $8.30. Mic 58-4929 



































A STUDY OF THE SOUTHERN FRONTIER 
IN PROSE FICTION PRIOR TO 1860 


(L. C. Card No. Mic 58-1253) 


Nancy Della McLaurin, Ph.D. 
University of South Carolina, 1958 


Major Professor: Milledge B. Seigler 


The purpose of this study was to present the Southern 
frontiers, and the settlers and the methods by which they 
managed to live on the Southern frontiers, as they are de- 
scribed in fiction published before 1860. Part I presents 
pioneers in various regions of the South in their efforts to 
conquer hostile Indians, and gives a synthesis of various 
characteristics abstracted from persons considered “typi- 
cal” of the frontier. In novels and short stories, frontier 
settlements are depicted in the seventeenth-century colo- 
nies in the Virginia- Maryland-Carolinas area, in the 
trans-Allegheny region, in the lower South, and in the 
trans- Mississippi Southern states. Among the characters 
studied are the Indian trader and the trapper, the hunter 
and scout, the renegade, the “Tory,” and the outlaw, the 
squatter or pioneer farmer, the riverman, the woman, and 
the Negro. An anomalous group of transients or other 
strangers, who were on the frontier but were considered 
outlanders, are Yankees, European immigrants, and “con- 
_ ventional heroes,” or gentlemen of the upper classes. 

Part II presents significant frontier cultural patterns 
as they are depicted in pre-1860 fiction. Novels and short 
stories show individualistic backwoodsmen in the process 





of accepting -- or rejecting -- the radical changes en- 
gendered by a creeping civilization. The patterns studied 
concern (1) aspects of frontier social life and customs, 

(2) the fluctuating economic life of the frontiersmen, 

(3) methods of obtaining justice in lawless frontier areas 
and the gradually emerging process of law as a forceful 
institution, (4) methods of frontier political campaigns and 
elections, (5) individualistic volunteer militiamen in peace 
and in war, (6) religions patterns of the pioneers, the de- 
velopment of camp meetings, and the role of itinerant 
preachers in the religious life of the frontiersmen, 

(7) early educational patterns and teachers on the frontier 
(a subject somewhat neglected in pre-1860 fiction), and 
(8) the various afflictions -- ailments, wounds, and super- 
stitions -- that harassed the frontiersmen, and the methods 
they used in attempting cures, both before and after they 
had licensed doctors. 

For this study, hundreds of pre-1860 fictional works 
were examined, many of them by authors of recognized 
literary worth. Many more of them, however, are con- 
sidered as “dime novel” forerunners, worthless, or sub- 
literary. Often, however, the most sub-literary piece of 
fiction contributed something to the overall picture of the 
Southern frontier, or of the frontiersmen and their cultural 
patterns. In conclusion, the study of this pre-1860 fiction 
shows that the total picture of the Southern frontier, thus 
presented, is in general accordance with that described by 
historians and social historians. 406 pages. $5.20. 


THE AVATARS OF DIGNITY: 
A STUDY IN THE IMAGERY OF HUMANISM 


(Publication No. 25,468) | 


Gordon Worth O’Brien, Ph.D. 
The Ohio State University, 1951 


The purpose of the investigation is, first, to show how 
certain important images and themes in the literature of 
the English Renaissance were inspired by the Christian 
humanist’s understanding of the dignity of man; and, sec- 
ond, to show that this aspect of humanism is essential to 
an understanding of Milton’s techniques and objectives as 
a poet. This dual purpose required, to begin with, an ex- 
position of the humanist concept of dignity; next, a de- 
scription of the techniques which were commonly employed 
by the poet and certain prose writers to materialize for the 
imagination the abstractions of humanist philosophy relat- 
ing to the idea of human dignity; and, finally, an explora- 
tion of Milton’s style and of his convictions regarding him- 
self and his art in the light of earlier humanist-inspired 
ideas and images. To explain the concept of human dignity 
it was necessary to survey the history of the two ideas 
which gave rise to it. The first of these concerns the evo- 
lution of mirror and spirit as symbols of knowledge; the 
second, the evolution of microcosmos as the symbol of 
power. The symbols themselves provide the key to the re- 
lationship of Christian-humanistic metaphysics to the realm 
of poetic imagery in the English Renaissance. Taken to- 
gether, they epitomize the notion that man has it within him 
to exalt himself beyond angelhood to Godhead, there to com- 
mand omniscience and the creative power of the Word. 

The mirror symbol in Renaissance epistemology owes 
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its origin to Saint Paul; the spirit symbol, to the Medieval 
Platonists. One of the most fruitful developments in the 
history of paradox was the fusion of the two concepts which 
gave rise to the two images. The contemplation of human 
ignorance owing to the frailty of Adam inspired the Pauline 
figure (“For now we see through a glass, darkly: but then 
face to face”); the working out of an epistemology which 
endowed the mind, sub specie temporalis, with a capacity 
for omniscience inspired the Platonic. The result of this 
fusion--effected by the Italian Platonists toward the close 
of the fifteenth century--was that epistemological idealism 
of the Renaissance which asserted that man can disperse 
the shadows from the Pauline glass, despite the divine 
malediction consequent upon original sin, simply by em- 
ploying the classical technique of dialectic under the as- 
pect of prevenient grace. This application of a classical 
method to the achievement of a Christian end was the out- 
growth of a confusion of two mirrors, the Pauline and the 
Plotinian. Plotinus likens spirit (or animate) to a mirror: 
it is a psychic middle ground between soul and body 
wherein the divine intuitions of the former are evoked to 
classify the sensory phenomena conveyed to the spirit by 
the latter. A careful searching of the mirror of the spirit 
will bring the soul to a full knowledge of itself by awaken- 
ing all its intuitions; since these emanate from the divine 
mind, such an exercise will return the soul to its exalted 
origin. There is nothing in Plotinus--who was not, of 
course, concerned with the doctrine of original sin--to 
suggest that the mind cannot take this heavenward flight 
while its possessor is yet mortal and outwardly the patient 
of sublunary caprice. 

His optimism is reflected in the pronouncements of 
Christian humanists in England as well as in Italy. Ficino 
asserts that we can know everything included under being; 
Giovanni Pico, that dialectic will transform us into *Him 
Who made us”; John Smith, that it will make of us in this 
world “infant Christs”; Lord Herbert of Cherbury, that it 
will enable us, again in this world, “to pace at large the 
courts of heaven and earth.” Their confusion of the two 
mirrors was complicated by still another confusion: spirit 
as couplement of soul and body was never clearly distin- 
guished from spirit in its Scriptural applications, where it 
means variously the human soul, the Holy Spirit, or the 
light of that Spirit as it is reflected in the human mind. 
Holy Writ further complicates the imagery by likening the 
“Spirit of the Lord” to a “glass of liberty.” The final 
complication is provided by medieval medicine, which, like 
Plotinus, defines spirit as a mean between soul and body; 
but for the medieval physician this spirit originates in the 
blood stream and is, indeed, a particularly clear, bright 
blood--one which might serve as a reflecting pool. These 
concepts and images were so merged and interchanged as 
to make the clear mirror, in the imagery of humanism, 
identical with the clear spirit, and both symbolic of the 
dialectician in command of divine intelligence, in inter- 
course with angels, and in possession of a glass which re- 
flected the brow of deity. 

The poets of the English Renaissance were aware of 
these interchanges and fusions that underlie the mirror 
and the spirit. In Spenser, Sir John Davies, Fulke Gre- 
ville, George Chapman, Shakespeare, and Milton, the clear 
glass reflects in full measure those virtues which in 
orthodox Christian contexts are said to be but sparingly 
reflected (because of man’s dark glass) by the light of the 
Holy Spirit; in these same poets the clear spirit 





represents either the noble mind or the surface within it 
which reflects an undistorted image of divine glory. 
Whether or not they believed in the efficacy or, indeed, in 
the existence, of these instruments of knowledge, they con- 
strue them in their perfect (i.e., clear) state as the em- 
bodiment of divine wisdom in man. In Milton (who believed 
in their existence and their efficacy) they serve as sym- 
bols of the poet’s own wisdom. 

In Lycidas and in the Animadversions Milton calls him- 
self a clear spirit, and in the first Divorce Tract he speaks 
of the ‘glassy sea” as the floor from which contemplation 
“circles upward.” That he had in mind the values attrib- 
uted to these symbols by the Christian humanists he makes 
abundantly clear in his Cambridge Prolusions and in sev- 
eral of the later prose tracts. By applying the principles 
of dialectic and by invoking the aid of the Holy Spirit, he 
had, he believed, cleared his glass and was hence prepared 
to embody “Things unattempted yet in Prose or Rhime.” In 
Paradise Lost he projects the clear spirit by engaging, in 








Ficino’s words, to marshall the “species and genera of 


universal being.” The crowding, multitudinous allusions of 
the epic are actually copia illustrative of what the clear 
spirit can do: they are Milton’s way of incarnating for the 
imagination the universe as the clear spirit beholds it. 
Moreover, his management of the temptation scenes in 
Paradise Lost argues that a misconstruction on the de- 





velopment of clear spirit is Satan’s one potent weapon and 


Eve’s one fatal flaw: for the serpent’s lie concerning the 
apple was that it cleared the spirit. This lie and Eve’s 
willingness to believe it are crucial to the theme of the 
epic. They imply that Adam and Eve, though living in a 
state of grace, were not truly clear spirits: they had not 
realized their own potentialities because they were un- 
exercised in dialectic. They imply, also, that Milton is 
morally and intellectually the superior of his paradised an- 
cestors: failing to utilize what grace had bestowed, they 
lost both grace and the relatively easy means of knowing 
themselves and the cosmos (i.e., right reason); utilizing 
prevenient grace and dialectic, he repairs his primary 
ruins and admits Urania’s light unstained. Hence he can 
serenely assume his task: to assert eternal providence and 
justify the ways of God to man. 

If clear spirit provided Milton with the key to “Him 
Who made us,” microcosmos provided him and many of 
his predecessors with the means to dramatize the good for 
man in apprehending deity. The idea that man is a micro- 
cosm--the world writ small--is of classical origin. In 
classical and, particularly, in earlier medieval times it 
embodied a set of similitudes designed to show (1) that 
man and nature are parallel manifestations of the will of 
God and that the same scale of values, laws, and sub- 
stances informs both; and (2) that since man is a little 
world and since both the great and little world are gov- 
erned by the same forces, a sympathetic bond unites the 
two. If they exist in sympathetic union, what occurs in the 
greater will be reflected in the smaller, for the smaller 
feeds upon the greater and is in all ways inferior to it. 
These two propositions influenced the medieval philosopher 
to conceive of man as an essentially passive entity--as a 
patient on the cosmic wheel. This passivity held true even 
of man beatified, who, according to Plotinus, St. Thomas, 
and Dante, is man contemplative and man adoring, but 
never man acting. At the close of the Middle Ages, how- 
ever, a revolution in Christian teleology had been wrought: 
Nicholas of Cusa conceives of man beatified as man 
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Omnipotent. He asserts that omniscience will enable man 
to reverse the currents of influence that operate between 
the little world and the great, allowing him to will into ex- 
istence whatsoever he pleases in the renovated cosmos. 
Absolute power sublimes absolutely and is virtue’s abso- 
lute reward. Dialectic motivated by prevenient grace is 
simultaneously the pathway to knowledge and to power, for 
matter and spirit are alike in kind, so that the mind is able 
to transmute the material objects of thought into the 
energy of spirit--to resurrect, as it were, the whole uni- 
verse as an idea, which the heavenly soul can redispose as 
it pleases. Hence, in arriving at omniscience the soul ar- 
rives also at “power’s enternity.” 

The Cusan view of the potentialities of man the micro- 
cosm is re-expressed by the Italian humanists and by com- 
mentators in England from Sidney’s time to the end of the 
Renaissance. The Italians, however, do not clearly dis- 
tinguish between man the mortal dialectician and man 
beatified: the former puts on incorruption as his mind as- 
cends the chain of being; passing into a state of beatitude 
he but assumes the final characteristics of freedom and 
power. This curious blurring of the two states was proba- 
bly influenced by the alchemist’s contention that alchemi-_ 
cal dialectic (which sought to abstract the first matter out 
of which God had created the universe) would enable man 
in this world to impress his own ideas and his will upon 
the natural world. Among English commentators such an- 
ticipations of beatitude were generally ridiculed, but the 
English poet found in them a way to point out, in the words 
of Sidney, “the true religion lively before our eyes.” 

In adumbrating the Cusan teleology hyperbole was vir- 
tually impossible. The difficulty lay in wedding the poetic 
image to the promise--in catching in the glass of art the 
cataracting energies of the man-god. The problem was 
solved by combining the following doctrines, all of which 
stem from, or relate to, microcosmism: (1) the doctrine 
of correspondence, i.e., the idea that man, a little world, 
corresponds in all details to all the details of the great 
world; (2) the idea of an ordered and graduated existence, 
which, if altered in any one detail, would cause the world 
to decay; and (3) the idea that man can anticipate beati- 
tude. This last the poet drew upon, not because he be- 
lieved it but because it allowed him to prefigure a state of 
bliss in terms of the magician’s vivid conceptions of 
power. If, as medieval commentators had pointed out, 
man’s blood corresponds to rivers, his tears to the rain, 
his passions to the weather or the sea, a reversal in the 
currents of influence between man and his world could in 
the figurative present make his tears start rainstorms, his 
blood empurple rivers, his passions confound earth and 
sea, and any of these threaten the whole of nature with im- 
minent disintegration. Again, if his eyes correspond to 
sun and moon, his head to the heavens, and his body to 
creation, then in the figurative present he is the cosmos 
and his features the most lordly of its bodies. Such powers 
and dimensions could be suggested in connection with man 
sinning (in order to show what the privative consequences 
of sin would cost him; for in reality he would never exer- 
cise this power, his sin having robbed him of the God 
within him) or of man achieving beatitude. In either case 
the poet might inflate man to cosmic proportions or diffuse 
various of his properties throughout the whole of nature; 
for in the figurative present whatever happens in the 
microcosm will be reflected in the macrocosm, and if the 
former so desires he may destroy or sublimate the latter. 





In Paradise Lost Adam’s fall untunes degree--dis- 
orders both himself and the world into which he is exiled: 
relinquishment of power over nature, that is, the power to 
will the enhancement of it to a heavenly perfection by will- 
ing this perfection to himself, was the penalty Adam had to 
pay for his disobedience. Milton’s description of the dis- 
order consequent upon the Fall draws upon a “rhetoric of 
disorder” which had been developing in English literature 
from the time of Sidney. It contrives an imagery envision- 
ing cataclysms in the macrocosm for which the microcosm 
is responsible. It is precisely the same kind of power 
which Jehovah wields in Isaiah and Job. In Milton this 
power to untune degree is Satan’s and Adam’s. Earlier it 
had been manipulated by the witches in Macbeth, by Lear’s 
daughters, and by Prospero. It is also to be found in the 
plays of Chapman and Tourneur, in the poetry of Donne and 
Phineas Fletcher, andin the moral discourses of Hooker, 
Whichcote, Drummond, and Browne. It remained for 
Milton alone, however, to materialize the creative power 
of man as God. This he does in Raphael’s description of 
the Logos creating the world. For the Logos was for 
Milton, as He was for many before him, the symbol and the 
omen of that power which man himself (including, most as- 
suredly, John Milton) could expect one day to wield. 

The teleology of the Renaissance sets it apart from 
contiguous epochs: the good for man from the end of the 
Middle Ages to the time of Milton was finally absolute 
power disposed to creative ends by clear intelligence. In 
man’s potentialities to realize this intelligence and this 
power lay his dignity. It is the theme of Milton’s epics 
that man has such dignity. It is important to keep in mind 
that this theme could have been developed only by a Ren- 
aissance poet, for neither before nor after this period is 
man beatified envisioned as a god in action. Providing 
avatars for this great theme (i.e., incarnating this god) en- 
couraged the development of the mighty line from Marlowe 
to Milton. To understand the vision and the energy of that 
line we must carefully distinguish between the Christian 
humanist’s idea of the dignity of man, the medieval idea, 
and our own. 206 pages. $2.70. Mic 58-4930 
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“lL”esprit philosophique, aujourd’hui si répandu, doit 
ses premiers progrés a Fontenelle.” So wrote Grimm on 
February 1, 1757, in his Correspondance littéraire. By 
that date, less than one month after the death of the author 
of the Dialogues des Morts, the philosophic movement in 
France was in full sway. Fontenelle was an important 
precursor of that spirit of enlightenment which had such a 
hold on men’s minds during the half-century preceding the 
French Revolution. 
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Critical editions of two of Fontenelle’s works have 
been prepared by Jean-Raoul Carré (De 1’Origine des 
fables [1932]) and by Louis Maigron (Histoire des oracles 
[1934]). The present work is an attempt to add to these — 
important books of Fontenelle that have been studied in de- 
tail. Although the Nouveaux Dialogues des Morts were 
frequently reprinted soon after their appearance in 1683, 
there has been no separate edition of all thirty-six dia- . 
logues since the 1897 publication by the Librairie de la 
Bibliotheque Nationale. No detailed study has ever been 
made of all of the thirty-six dialogues. 

The date of publication of the first edition of Volume 
One can be set as the beginning of 1683. The January 
number of the Mercure praises it with this advance notice: 
“Vous y trouverez partout un tour fin et delicat, qui vous 
en rendra la morale trés agreable, et je suis persuadé que 
les dialogues de Socrate avec Montaigne, d’Anacréon avec 
Aristote, quoique sur des matieres serieuses, ne seront 
pas moins de votre gout que ceux d’ Alexandre avec Phryne 
et de Sapho avec Laure” (quoted by Louis Maigron, Fon- 
tena l’homme, l’oeuvre, 1’influence [Paris: Plon, 1906], 

p. 32-33). By March of the same year, the necessity for 
; ghee edition of Volume One was already felt. The text, 
which is reproduced in the present work, appeared on 
March 19, 1683. Volume Two was published in Paris by 
C. Blageart and G. Quinet on September 11, 1683, and in 
Lyon by Thomas Amaultry on September 15, 1683. This is 
the first edition of Volume Two. The Paris and the Lyon 
editions are identical except for. the imprint. The text 
used in the present work is based on a microfilm of the 
Newberry Library’s copies of both Volume One and Two 
(catalogue number: Y762 .F7319). 

As a partial answer to the critics of his Dialogues des 
Morts, Fontenelle wrote and published anonymously, in 














1684, a rejoinder, Le Jugement de Pluton sur les deux 


passages of the Jugement are quoted in the commentary 
for the individual dialogues. 

The bel-esprit quality of Fontenelle, censured by 
Sainte-Beuve in his Causeries du Lundi (3rd ed. [Paris: 
Garnier, n.d.], III, 314-315), is to be noticed in the Dia- 
logues des Morts, particularly in the case of the women 
participants. The salons of the seventeenth century were 
prone to discuss various aspects of love. In the salons to 
which his uncle, Thomas Corneille, introduced him, Fon- 
tenelle soon learned to charm the ladies with pretty 
speeches which were both subtle and witty. Because Fon- 
tenelle was a provincial, and because the provinces are al- 
ways behind the capital, he spoke, around 1680, somewhat 
like a contemporary of D’Urfé. Favorite subjects of con- 
versation among the précieuses of Rouen were Timo¢rate, 
Ariane, La Mort de Cyrus, Astrate, Clelie, and the Astree 
(Maigron, n, Fontenelle, p. 382). 

With the exception of five, the women of the Dialogues 
des Morts are concerned with the metaphysics of love, a 
subject dear to the romanesque and précieux salons of the 
time. Of the favorite discussions is that of the relation- 
ships between men and women. Perhaps the most striking 
of these dialogues is one in which Sappho maintains that it 
would be better if women were the aggressors in the game 
of love. Fontenelle concluded by saying that things are 
better as they are; any reform that could be tried would 
only spoil everything. This is one of his favorite devices. 
He played with the radical ideas of Sappho, but gave the 
last word to the status quo. In his attitude toward human 











nature and conduct, he was an interesting combination of 
the radical who liked to amuse himself with startling ideas 
and the conservative who preferred not to disturb the 
present situation. Faustine, in her dialogue with Brutus, 
prefers bad husbands to good ones. Artemisia found it 
impossible to remain faithful to the memory of her dead 
husband in spite of having drunk his ashes and built in his 
honor the famous wonder of the world, the Mausoleum. Six 
women in the Dialogues are concerned about their virtue. 
The nature of love and the power of beauty and love over 
men are the concern of eleven women in the Dialogues. 
The reasons for their behavior are analyzed by five 
women, who find their feminine charms at the root of their 
motives. 

Philosophical discussions occupy the conversations of 
the five remaining women in the Dialogues. They are not, 
however, devoid of badinage. Marguerite of Scotland dis- 
cusses love with Plato himself. Mary Queen of Scots 
comes to the conclusion that happiness cannot be achieved 
through reason. Jeanne of Naples is preoccupied with as- 
trology and the mania for knowing the future. The subject 
of stoical deaths is dealt with very flippantly by Margue- 
rite of Austria. 

It is particularly in the dialogues which have women 
for their interlocutors that Fontenelle’s propensity for the 
witty twist manifests itself. It was precisely this tendency 
that appealed to his late seventeenth-century audience. 
Fontenelle’s merit, moreover, lay in his ability to make 
his readers think about philosophical questions while at 
the same time amusing them by this light banter. It will 
be noted that on all these matters of gallantry he has used 
harsh, severe, and even cutting remarks. He ridiculed 
Platonic love with Marguerite of Scotland. He derided the 
virtue of women, laughed at the impossibility of fidelity, 
and was especially derisive of the proclivity toward free 
thinking and loose morals. 

The principal philosophical ideas to be found in the 
Dialogues are Fontenelle’s conception of the nature of man; 








the role of reason, of passions, and of chance in human 


actions; and the idea of progress. On reading the Dia- 
logues, we are stuck with how often Fontenelle derides 


man’s insatiable desire for fame. No less than one-third 


of the thirty-six dialogues treat this subject in one phase 
or another. It is evident that he considered the longing for 
renown to be the most common as well as the most vicious 
of man’s vices. The desire for fame, he felt, is the chief 
motivating force in man, Everything that takes place in 
the world, said Fontenelle, is based on a desire for im- 
mortality and false glory. 

The study of the man himself should be the chief con- 
cern of the philosopher, stated Fontenelle. The thinker 
should concentrate on humanity rather than devote his 
energies to the natural world. Man is man only because of 
his power of reason, maintains Aristotle im his dialogue 
with Anacreon. The misfortune, however, lies in the fact 
that man does not consult reason in matters of conduct. 

He is more disposed to follow his imagination, his preju- 
dices, his follies, his passions, or his desires. Fontenelle, 
nevertheless, felt that things might best be so. By reason- 
ing, man soon realizes the slight importance of his be- 
havior and then becomes too wise. He is discouraged from 
action when confronted by his own insignificance. 

Fontenelle pointed out what he believed to be the cause 
of the average man’s failure to reason. It is because he 
accepts his prejudices as true, quite as man formerly 
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believed in fables. A wise man rids himself of his preju- 
dices. Fontenelle believed that it is man’s passions which 
make and unmake everything; if reason dominated on 
earth, nothing would happen. 

The r6éle of chance in the affairs of men is another gen- 
eral topic discussed by Fontenelle in the Dialogues. He 
defined chance as an order which is not understood. Very 
frequently he pointed out in the Dialogues that the heights 
to which great men have attained are not due to their own 
efforts but to innumerable small, insignificant causes long 
since forgotten and whose connection with the final out- 
come has been misunderstood. He thus became the de- 
fender of the petty causes in history at the same time that 
he leaned toward psychological explanations. 

The Dialogues des Morts are remembered best, per- 
haps, for what Fontenelle had to contribute to the Quarrel 
of the Ancients and Moderns and especially for his linking 
the problem with the advance of science and the idea of 
progress. His Dialogues precede Charles Perrault’s 
poem, “Le Siécle de Louis le Grand,” read in 1687 before 
the French Academy. Fontenelle divided the problem into 
two phases. He regarded one element in the materials of 
history as completely stable, that part which he called the 
heart or the passions. Progress, such as it is, springs 
from the other side of human nature, reason, a faculty 
which Fontenelle represented simply as a function of the 
integral being rather than as a virtue. (Cf. H. Linn Edsall, 
“The Idea of History and Progress in Fontenelle and Vol- 
taire,” in Yale Romanic Studies, XVIII [New Haven: Yale 
University Press, 1941], p. 178). In the domain of the ad- 
vancement of the sciences, Fontenelle brought out the 
great importance of William Harvey’s discovery of the 
circulation of blood. He lived too early, unfortunately, to 
see the day when the longevity of man has been increased 
and human suffering somewhat diminished through medical 
science. Nevertheless, he was keen enough to recognize 
the significance of Harvey’s work. He admitted no per- 
fectionism in human nature but was convinced of the possi- 
bility for advancement in the material and intellectual 
worlds. Man, however, is incapable of any moral prog- 
ress. He is more prone to follow his imagination, preju- 
dices, follies, passions, and foolish desires, than reason. 

Mankind, thought Fontenelle, is influenced by the dual 
forces of reason and the passions. Man has made prog- 
ress in the use of his reason but the power of the passions 
is constant and unchanging in its effect throughout suc- 
ceeding generations. The heart, the seat of the passions, 
is still the stronger of the two forces. Thus, Fontenelle 
accounted for the innumerable follies of mankind and for 
the lack of any moral progress in man. Chance, or for- 
tune, is but the name for an unknown relationship between 
cause and effect. Because of the might of man’s imagina- 
tion, which is not a result of his reason but rather of his 
passions, man readily believes the miraculous to be true. 
Through man’s power to reason, he has made progress in 
the material and intellectual spheres; but because of a 
propensity to follow his will, he has made no moral prog- 
ress. The enternal problem of warfare between man’s 
knowledge and man’s follies remains to plague us today. 

Fontenelle stated in his dedicatory letter that he had 
imitated Lucian’s Dialogues of the Dead. However, he 
suppressed the characters belonging typically to the 
nether world which his predecessor had used abundantly. 
Fontenelle pointed out in the letter that all of Lucian’s 
Dialogues contained a moral. The French author also 














adopted this procedure. Each dialogue is built around a 
single psychological observation or intellectual principle, 
a device which gives it a pleasing unity of form and invites 
the reader to reflection. While Lucian’s Dialogues were 
rather short, Fontenelle’s are more extensive than those 
of his model. He did not invent any of his characters out 
of the whole cloth but confined his individuals in the Dia- 
logues to those who were considered in the seventeenth 








century to have once lived. 

Fontenelle probably used for his model a French trans- 
lation of Lucian’s Dialogues. Eight seventeenth-century 
French translations of Lucian were available to Fontenelle. 
Only one of Lucian’s Dialogues--* Alexander, Hannibal, 
Minos, and Scipio”--is similar in subject matter and char- 
acters to one of Fontenelle’s. Here, as in the dialogue be- 
tween Alexander and Phryneée, Alexander is concerned about 
his hegemony. In Lucian’s treatment, there can be no 
doubt as to the victor; but with Fontenelle, Phryneé very 
easily places herself on a par with the conqueror. This 
quality of the unexpected is Fontenelle’s contribution to the - 
dialogue of the dead. 

It is quite possible that Fontenelle, when he went to 
Paris to visit his uncles, Pierre and Thomas Corneille, 
heard a recitation of Boileau’s Les Heros de roman. This 
work, which is in the form of a dialogue of the dead, sati- 
rizes the précieux novel of gallantry of the seventeenth 
century. Fontenelle may have been struck by the possi- 
bilities that such a model offered to his rational turn of 
mind. His Dialogues have, however, a broader plan and 
contain more varied subjects. The contests of wit which 
characterized the many discussions of the seventeenth- 
century salons led directly to a work such as Fontenelle’s. 
He used the dialogue form largely to introduce amusing 
conversations. Where could he find more interesting pro- 
tagonists for his ideas than among the great figures of the 
past whom he had read about during his school days or in 
the classical literature of the seventeenth century? 

The striking and labored juxtapositions in the choice of 
his interlocutors have often been censured by critics. 
Fontenelle defended his method of selection in his Preface 
to Volume Two of his Dialogues. He said that this very 
opposition of characters is what gives charm to the dia- 
logues and that the inhabitants of the afterworld are free 
to converse with anyone of their choosing. 

The most startling characteristic of Fontenelle’s style 
for the modern reader is his constant use of paradox in the 
Dialogues. His tendency to introduce statements contra- 

















dictory to those which would be expected produces an un- 


foreseen conclusion. This is precisely the effect that 
Fontenelle sought. This is the bel-esprit in Fontenelle, 
desirous of astonishing his audience by his wit. All the 
dialogues contain paradoxes. They are the chief interest- 
arresting device used by Fontenelle--one of the reasons he 
could popularize scientific and philosophic ideas. His dis- 
play of wit delighted his readers of the salons, and, by in- 
termixing more profound thoughts, he led his audience at 
times along intellectual lines. Another technique of which 
Fontenelle made frequent use is that of skillfully phrased 
questions which directed his conversationalists toward the 
thoughts he wished to bring out. The Dialogues are com- 
pact and concise; there is no extraneous material to mar 
the effectiveness of his discussions. 

Cubieres, just previous to the Revolution, reviewed the 
worth of Fontenelle’s first great work. Even after the 
triumphs of such men as Montesquieu, Voltaire, Rousseau, 
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and Diderot, Fontenelle was remembered as their prede- 
cessor (Mchel de Cubiéres, Fontenelle jugé par ses pairs 
[Paris: Belin, 1783], p. 16). For more than sixty years, 
Fontenelle had been one of the masters of French thought 
and he formed with Montesquieu and Voltaire a sort of glo- 
rious trinity, all three taking part with honor in the revo- 
lution of ideas. : 

The foregoing discussion is a résumé of the Introduc- 
tion of the present edition of Fontenelle’s Dialogues des 
Morts. In it are developed more fully the history of their 
publication, his use of women characters and bel-esprit, 
the philosophical ideas of Fontenelle, and the composition 
and style of the Dialogues. This edition is accompanied by 
variants, an extended commentary on the text, and indexes 
of the persons, places, anecdotes, and ideas found in the 
Dialogues. A bibliography-index of all authors quoted in 
the Introduction and in the Commentary has also been ap- 
pended. 473 pages. $6.05. Mic 58-4931 
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Several considerations underlie the present critical 
edition of Churchyard’s Challenge. First, the Challenge 
contains in the introductory matter a bibliography of his 
own works--* The bookes that I can call to memorie al- 
readie printed”--compiled by Churchyard, a list unique in 
the printed matter of this period. The individual items in 
this bibliography have been identified, as far as possible, 
and some indication of their contents has been given. Sec- 
ond, the Challenge contains among its poems the one on 
which Churchyard’s claim to fame rests, “The Tragedy of 
Shore’s Wife.” Third, the collection contains two long, 
autobiographical poems--*A Tragical Discourse of the 
Hapless Man’s Life” and, not without some poetic merit, 
“A Tragicall Discourse of a Dolorous Gentlewoman”--that 
have served Churchyard’s two biographers, George 
Chalmers and Henry Adnitt, as primary sources. Finally, 
the Challenge is thoroughly representative of Churchyard’s 
work in both prose and verse; in addition, it amply illus- 
trates the method Churchyard used to swell his list of pub- 
lications, for almost half of the items in the book are older 
pieces reprinted, for the most part, without any alteration. 

In the glossarial notes, the many philological, bio- 
graphical, historical, and topical problems and allusions 
are treated in full. In the introduction to the text, a reca- 
pitulation of the heretofore known facts of Churchyard’s 
life is made, followed by some new data uncovered in the 
course of preparing this edition. Evidence is given to in- 
dicate that Churchyard terminated the desperately unhappy 
marriage that he contracted in the period 1565-70 without 











recourse to legal separation and without ever knowing, 
subsequently, whether his wife was living or dead; and that 
later in life, after he had established himself as one of the 
entourage of the court, he married again, this time the 
sister of the first wife of Charles Howard, later the second 
Earl of Nottingham. 

Churchyard’s poetic style, as exemplified in the poems 
in the Challenge, is discussed, with specific reference to 
the alliterative quality of his line and the proverbial nature 
of his imagery. His peculiar orthography, alluded to as 
such even in his own time, is examined. Almost unknown 
to readers today, Churchyard was in the middle decades of 
the sixteenth century placed in the front rank of poets writ- 
ing then; and in the last decade of the century, when he 
was still writing in the style of forty years earlier, he was 
considered by his younger contemporaries a sort of poetic 
elder statesman. 620 pages. $7.85. 


LANGUAGE AND LITERATURE, 
LINGUISTICS 


A GROUP TEST FOR ASCERTAINING ABILITY IN 
PHONETIC ANALYSIS AMONG COLLEGE FRESHMEN 


(L. C. Card No. Mic 58-1271) 


Alice Buchanan Cottrell, Ed.D. 
Stanford University, 1958 


Wide differences of opinion exist among educators as 
to a possible relationship between ability in phonetic analy- 
sis and reading comprehension. This is particularly true 
at the college level. Research in this area has been lim- 
ited to relatively small samples because phonetic ability 
has so far been measured individually. 

The group test, which is based upon recognition of the 
visual representation of sounds pronounced by the ex- 
aminer, may be administered to as many as 50 students at 
atime. A comparison with the usual individual procedure 
shows a correlation, after correction for attenuation, of 
.977; the two methods, therefore, appear to measure the 
same thing. During its development, versions of the test 
were administered to approximately 1,100 high school and 
college students. The final version, consisting of 90 
multiple-choice items, is the result of repeated analysis 
and refinement. To determine validity, the phonemes oc- 
curring in the test were compared with those in a list of 
3,000 words most commonly used by, and taught to, ele- 
mentary school children. According to this criterion, the 
test appears to measure the simpler aspects of phonetic 
analysis. Only those college freshmen with real phonetic 
disability should make more than chance errors on the test. 

In the fall of 1956, the group test was administered to 
1652 entering freshmen at three schools -- a private uni- 
versity, a four-year state-supported college, and a public 
two-year junior college -- whose freshman classes pre- 
sented a wide range of linguistic aptitude. The estimate 
of reliability was based upon the sub-sample from the 
state college (N = 501) as these freshmen represented a 
middle group in linguistic aptitude; according to the split- 
half procedure, the reliability coefficient was .879. 
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For the entire sample, the scores on the Phonetics 
Test were compared with scores on the Cooperative C2 
Test of Reading Comprehension. The resulting Pearson 
correlation coefficient was .672. The pattern of the 
scatter-diagram reveals that students who score high on 
the Phonetics Test may score either high or low on the 
reading test; but students who score low on the Phonetics 
Test score low only, on the reading test. That is, for 
these freshmen, and as measured by these two tests, abil- 
ity in phonetic analysis is necessary, but not sufficient, for 
reading comprehension. This pattern of relationship is 
consistent at all levels of reading comprehension, and in 
each of the three schools. 

As compared with the part-scores of the Cooperative 
C2 Test, in each school, the Phonetics Test correlates 
most highly with Vocabulary, next with Speed of Compre- 
hension, and least with Level of Comprehension -- although 
even here the correlation is highly significant. 

There appears to be a difference between the sexes in 
phonetic ability which is significant at the .01 level. When 
reading comprehension is held constant, women tend to be 
slightly higher and to vary less in phonetic ability than 
men. 

In each of the three freshman classes, the percentages 
of those with some real phonetic disability are estimated to 
be the following: freshmen at the private university, 23 
percent; freshmen at the four-year state college, 61 per- 


























cent; and freshmen at the two-year junior college 71 per- | 


cent. 146 pages. $2.00. 


LANGUAGE AND LITERATURE, MODERN 


IRONIC ALCHEMY: A STUDY OF LANGUAGE, 
HUMOR AND SIGNIFICANCE IN JAMES JOYCE’S 
FINNEGANS WAKE. 


(L. C. Card No. Mic 58-1583) 


Bernard Benstock, Ph.D. 
The Florida State University, 1958 





Ironic Alchemy attempts to determine James Joyce’s 
essential attitude toward mankind, the mankind which is 
the subject matter of his psychological history of man, 
Finnegans Wake. Such an attempt must first deal with the 
body of political and religious criticism that has been built 
up around the work since its publication in 1939. Only by 
realizing the fallacy of negating Jouce’s complete antipa- 
thy for the religion of his youth (as rejected in A Portrait 


diced basis for analyzing Joyce’s attitude toward humanity. 
Having shown that Finnegans Wake further rejects 
orthodox religion and the bourgeois democracy expounded 
by the nineteenth-century “liberals,” the dissertation in- 
vestigates Joyce’s concepts of humor and poetic prose, re- 
vealing the fact that the Wake is a comic epic in lyric 
prose of contemporary society, and as such complies with 
the outline of such an epic formulated in the eighteenth 
century by Henry Fielding in his Preface to Joseph 
Andrews. An analysis of the interrelationship of Joyce’s 


comedy and poetic patterns in terms of the everyday 
speech heard in his native Dublin indicates that he sought 
to comment upon his society with an objective realization 
of its faults and its potentialities. An investigation of the 
parallels in the Wake with the characteristics of the clas- 
sical epics further indicates that Joyce was consciously 
attempting to create such an epic for our own times. 

The conclusion of such an investigation discloses that 


Finnegans Wake is basically a positive approach to con- 


temporary man and his future. Joyce’s Olympian-humor 
allows him to comment on man’s human foibles while his 
vast historical approach to the development of mankind 
(and his own interpretations of Giambattista Vico’s cycli- 
cal theory of history as spiraling toward a higher fulfill- 
ment) allows him to accept guilt-ridden and imperfect man 
despite such foibles and even love mankind because of 
these foibles. 312 pages. $4.00. 


CAROLINE GORDON AND THE IMPRESSIONIST NOVEL 
(L. C. Card No. Mic 58-1543) 


Samuel Ashley Brown, Jr., Ph.D. 
Vanderbilt University, 1958 


Supervisor: Professor Richmond C, Beatty 


This study is a critical presentation of the novels of 
Caroline Gordon, a distinguished American writer who has 
not had a large audience during the twenty-five years since 
she published her first book, nor has she received the 
critical attention which would seem commensurate with 
her reputation. One reason for this popular neglect is her 
refusal to write below the high standards which she set at 
the outset of her career; she is an heiress to a tradition 
which includes such great names as Flaubert, James, and 
Ford Madox Ford; and in fact she served her apprentice- 
ship under Ford’s direction. 

This tradition was customarily referred to by Ford as 
the Impressionist novel; and a variant of the term was 
used before him by James in *The Art of Fiction,” where 
he wrote that a novel is *a personal, a direct impression 
of life.” Since the term is frequently used without any 
acute sense of its meaning, this study undertakes a defi- 
nition which is based on an analogy with the Impressionist 
painters. The conclusion is that the Impressionist novel 
is one which is composed of highly visual scenes whose 
organization is dependent upon the observer through whose 
eyes objects are brought into relation. The principle of 
the “point of view” is thus the most important fictional 
strategy. 

Since Miss Gordon subscribes to these views, which 
this study documents at some length, it is fitting to de- 
scribe and judge her work in relation to the achievements 
of her predecessors. Accordingly her novels are pre- 
sented in chronological order with frequent discussions of 
such sources and analogies as seem relevant. 

Of Miss Gordon’s eight novels to date, the first five, 
including Penhally (1931), Aleck Maury, Sportsman (1934), 
None Shall Look Back (1937), The Garden of Adonis (1937), 














and Green Centuries (1941), are conceived in terms of the 
“enveloping action” of the history of the South. This term, 
used by Andrew Lytle in an important critical essay on 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 








1796 LANGUAGE AND LITERATURE 





Miss Gordon, refers to the unusual coherence among her 
novels; together they form a fictional history of the Upper 
South, and this history is seen from a consistent viewpoint 
which allows one novel to gain part of its meaning through 
its juxtaposition to the others. In this group of novels 
there is always a movement towards tragedy, but this 
movement is completed only in None Shall Look Back. 

The second group comprises The Women on the Porch 
(1944), The Strange Children (1951), and The Malefactors 
(1956). These novels are finally comic in the Christian 
sense of having a beneficent ending. The Malefactors, the 
culmination of Miss Gordon’s oeuvre and her finest novel, 
is actually informed by Dante’s Commedia, as this study 
demonstrates at some length. During the course of writing 
the second group Miss Gordon was converted to Roman 
Catholicism, and the shift in emphasis away from the “en- 
veloping action” of history, already evident in The Women 
on the Porch, is complete by the time of The Malefactors. 
297 pages. $3.85. 





























NEO-CLASSICAL POETIC DICTION IN A GROUP 
OF VERSE TRANSLATIONS FROM THE LATIN 


(Publication No. 23,428) 


Robert Whitfield Comery, Ph.D. 
Brown University, 1957 


In spite of a number of divergences and contradictions 
in their theories of poetic diction, the neo-classical poets 
and critics were all agreed that language was to be con- 
sidered the dress of thought and that therefore poetic dic- 
tion ought to be chosen according to criteria external to 
the poem, such as occasion, tradition, and fashion. Early 
in the period, in reaction against all kinds of enthusiasm 
and under the influence of Horace, Boileau, the new utili- 
tarian prose, and the speech of good society, they favored 
a diction that was at once plain and elegant, that is, free of 
all forms of extravagance and obscurity and of all expres- 
sions suggestive of the life of the lower classes. 

The virtue of this diction was its quality of energy 
(i.e., the capacity to convey clear ideas and impressions 
rapidly and forcibly); its weakness was a tendency toward 
flat prosaism. To avoid the latter effect, many neo-clas- 
sicists favored the development of a florilegium of bor- 
rowed elegancies with which any poem could be decorated 
regardless of its material. At the same time, under the 
influence of Longinus, they favored the development of a 
vocabulary of sublime rhetoric, consisting of Miltonic 
Latinisms, abstractions, and other expressions remote 
from common speech. These two influences ultimately re- 
sulted in the decay of the plain diction. 

Dryden’s translation of the Aeneid is for the most part 
fairly plain. It avoids conceits, obscurities, and extrava- 
gant language and often achieves an effect of energy, un- 
like Nicholas Brady’s version, which, through fear of bold- 
ness, is flatly prosaic. Dryden sometimes softens what he 
considers “mean” expressions but makes little effort to 
avoid the plain terms of seamanship. Both he and Addison, 
to achieve an effect of sublime horror, are plain to the 
point of grossness in their respective versions of the Har- 
pies and Cyclops episodes. Dryden occasionally uses 
some sublime rhetoric, and Addison, explicitly imitating 





Milton, uses a great deal. Christopher Pitt’s version of the 
Aeneid exhibits greater fear of both boldness and meanness 
than Dryden’s or Addison’s. Pitt softens many details, es- 
pecially those of the Harpies and Cyclops episodes and 
uses many ornaments and Miltonic sublimities. 

Dryden often deals plainly with the low material of the 
Georgics, even when it is repellent, but uses more orna- 
mental language, especially sentimental personification of 
nature, than in the Aeneid. Addison’s fairly plain version 
of Book IV has the same tendency. Joseph Warton goes 
much further than Dryden and Addison in softening, beauti- 
fying, and elevating the material in his version. 

Horace’s elegantly plain diction is reflected in a num- 
ber of early neo-classical version of his Odes. Some ver- 
sions by Temple, Otway, Sedley, and Rowe are both close 
and plain, though with some evasion of unpleasant detail. 
Pope’s imitations are plain and energetic, though not very 
close. The versions of Dryden, Prior, and Addison dissi- 
pate energy through generalization and verbosity. Most of 
the versions of the period exhibit one or more of the de- 
vices of ornament or sublime rhetoric. Gradus epithets, 
circumlocution, classical allusion, abstraction, Latinism, 
and elaborate personification and metaphor are found in 
varying frequencies in the versions of Dryden, Temple, 
Prior, Swift, Addison, Rowe, Atterbury, Cowper, and 
Johnson. All of them are found applied as thickly as pos- 
sible in Congreve and Beattie. The plainness of Christo- 
pher Smart’s translations is exceptional late in the period. 

The neo-classical translators were more at ease with 
Horace’s Satires and Epistles than with his Odes. For the 
most part, Temple, Prior, Swift, Pope, Smart, and Cowper 
deal with them plainly in a colloquially urbane sort of lan- 
guage. Rowe, with his verbose, pompous version of one 
epistle, evasive and stiff with adjectives, is the chief ex- 
ception here. 

The repellent and often indecent language of Juvenal’s 
Satires presented a more difficult problem than Horace, 
but Oldham, Dryden, Tate, and Fielding render his in- 
decencies clearly and often emphasize them unduly in such 
a way as to produce a ribald tone quite different from the 
original’s harshness. Congreve and Johnson, on the other 
hand, go to great lengths to soften and elevate Juvenal, 
Congreve by applying effects of pastoral prettiness wher- 
ever possible, and Johnson by means of abstraction, Latin- 
ism, stilted personification and metaphor, and any other 
expressions as remote as possible from the common vo- 
cabulary and from Juvenal’s material. 

As this study indicates, the neo-classicists tended to 
use plain diction when their emotions were engaged, as in 
some parts of the Aeneid and especially when they were 
writing of man in society as in the satires and epistles. 
When their emotions were not engaged, as in the Odes and 
Georgics, and especially when they were describing nature, 
they tended to use gradus diction and sublime rhetoric, 
that is, to choose their language less for its meaning and 
appropriateness than for its etymology, form, and level 
and history of usage. This tendency was a form of Rococo 
decadence which was related both as cause and effect to an 
ever greater withdrawal from objective reality and a pro- 
gressive withering of individual feeling and perception, 
and which was inherent from the beginning in the dress 
theory of poetic language. The process of decadence could 
be ended only by such repudiation of that theory as Words- 
worth was to proclaim. 213 pages. $2.80. Mic 58-4932 
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THE CHARLESTON POETIC RENASCENCE, 1920-1930. 
(L. C. Card No. Mic 58-1836) 
Headley Morris Cox, Jr., Ph.D. 
University of Pennsylvania, 1958 


Supervisor: E. Sculley Bradley 


During the decade from 1920 to 1930, Charleston, South 
Carolina, a city with a distinguished literary past -- the 
home of William Gilmore Simms, of Henry Timrod, of 
Paul Hamilton Hayne, of Hugh Swinton Legare, of Russell’s 
Magazine and the Southern Review, and of the third Ameri- 
can playhouse -- experienced a revival of poetic activity of 
a character and scope to justify the use of the term renas- 
cence. Within those years ten poets of Charleston pub- 
lished eighteen volumes of poetry, in addition to two hun- 
dred uncollected poems; at least four of these poets wrote 
poems worthy of inclusion in an anthology of twentieth- 
century Southern poetry. Residents of the city established the 
Poetry Society of South Carolina, the first, most influen- 
tial, and best known of the state poetry societies, and thus 
initiated a movement which was itself a significant phe- 
nomenon of the 1920’s. The Society published a distin- 
guished yearbook, offered the largest prize (excepting the 
Pulitzer) in this country for poetry, and numbered among 
its prizewinners and contributors many of the nation’s dis- 
tinguished literary figures. Harriet Monroe, Carl Sand- 
burg, Howard Mumford Jones, Padraic Colum, Amy Low- 
ell, Alfred Kreymborg, Donald Davidson, John Crowe 
Ransom, Stephen Vincent Benet were among the authors 
and scholars who visited and praised the Society. A dozen 
poetry societies in almost as many states testified to its 
leading role in stimulating interest in poetry beyond its 
own borders. Though the city’s direct contribution to the 
body of Southern poetry is not negligible, its mark upon 
the poetic history of the 1920’s is primarily the record of 
the Poetry Society of South Carolina, which was the nerve 
center of the city’s artistic life. 

The renascence was short lived. Springing into being 
with the organization of the Poetry Society in 1920, it 
gained strength until 1925, when the membership of the 
Poetry Society, its influence abroad, and the reputations of 
its poets reached their zenith. By 1927 the surge was 
clearly declining, and by 1930 it had virtually ceased to 
exist. Its activity was, however, if not the opening act in 
the modern Southern literary renascence, certainly one of 
the earliest notices that a renascence was in being. 

Three characteristics unify the poetry of the Charles- 
ton renascence: it is regional in theme, lyric in manner, 
and conventional inform. The most prominent poets of 
the city were DuBose Heyward, who wrote three volumes 
of poetry before turning to drama and fiction; Hervey 
Allen, the most prolific poet of the group, whose verse 
totaled twelve thousand lines; Josephine Pinckney; and 
Beatrice Witte Ravenel. Of lesser achievement were 
Helen Von Kolnitz Hyer, Katherine D.M.Simons, and Gran- 
ville Paul Smith. The general manifesto of this regional 
renascence is “Poetry South,” an essay by Hervey Allen 
and DuBose Heyward, which was published in Poetry: A 

azine of Verse for April, 1922, and which predicted 
accurately the character of the poetry that Charleston was 
to produce during the decade. 230 pages. $3.00. 


THE TREATMENT OF WALLENSTEIN IN GERMAN 
LITERATURE OF THE TWENTIETH CENTURY. 


(L. C. Card No. Mic 58-1697) 


Ralph Sidney Fraser, Ph.D. 
University of Illinois, 1958 


This investigation of the treatment accorded Wallen- 
stein in contemporary German literature is preceded by a 
brief biography and a summary of views held by earlier 
historians and poets. Of seventeen prose works which date 
from 1909 to 1951 and in which Wallenstein appears either 
as a central or peripheral figure, only two, Eugen Roth’s 
short story Recht and Hans Kunkel’s novel Das Labyrinth 
der Welt, express an unfavorable opinion. A striking in- 











stance of the mutual influence exercised by history and 
poetry is revealed also. Several historians, notable Max 
von Boehn and Heinrich Ritter von Srbik, openly acknowl- 
edge an appreciation of the high standards achieved by 
Ricarda Huch in her psychological analysis (Wallenstein: 
eine Charakter-studie), and it is clear that Huch’s influ- 





ence may be discerned in subsequent literature as well. 

Modern historical studies of Wallenstein begin with 
Leopold von Ranke’s Geschichte Wallensteins, first pub- 
lished in 1869. The conclusions reached in this masterly 
analysis have exercised a considerable influence upon 
more recent treatments, even though historians of the Nazi 
period were tempted to distort Ranke’s findings in order to 
glorify their concept of the “leader.” 

Much literature in turn, especially drama, derives toa 
large extent from Schiller’s famous Wallenstein trilogy. 
The clearest example of this is found in Heinz Welten’s 
novel Wallenstein, a re-writing in prose of the Schiller 
drama. The disappointing scarcity of contemporary plays 
dealing with the Wallenstein theme may be attributed par- 
tially to the fact that Schiller’s remains the “ideal” treat- 
ment on the German stage. Paul Gurk’s Wallenstein und 
Ferdinand II. is a descendant of the Schiller product. The 




















only other drama analyzed in this investigation, Felix 
Langer’s Der Obrist, achieves a measure of independence 
in its attempt to show Wallenstein in the guise of the 
“einsamer Mensch” of the twentieth century. Ballads are 
as few as dramas. The only poetical treatments of Wallen- 
stein discussed here are sections of Hans Friedrich 
Blunck’s Sage vom Reich and his ballad * Wallenstein vor 
Breitenburg.” 

Writers of the Nazi period are almost unanimous in 
their glorification of Wallenstein as the would-be creator 
of German unity and the foe of the Church and self-seeking 
foreigners. The prose works of Gerhard Bohlmann, Peter 
Martin Lampel, Ernst Kratzmann, Wilhelm Piltz, Hans 
Rabl, Alfons von Czibulka, and Werner Hacker may be 
grouped in this category. 

Other authors have attempted to “humanize” Wallen- 
stein. This tendency is evident in the treatments of Walter 
Flex, Gerhard Ellert, Julius Zerzer, and Friedrich 
Schreyvogl. Here it is possible also to see the influence 
of Ricarda Huch’s character-study in the emphasis upon 
Wallenstein’s inner uncertainty. 

Perhaps the most significant of contemporary Wallen- 
stein writings is Alfred Ddblin’s novel Wallenstein, which 
represents a departure from the old tradition of historical 
fiction whose function was to display an author’s erudition. 
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Dodblin attempts to discern the real motivations behind the 
patterns of historical events through an interpretation of 
the role played by Wallenstein. 

In the author’s opinion, the most worthy contribution to 
Wallenstein literature of the twentieth century to date is 
Friedrich Schreyvogl’s novel Der Friedlander, a work that 
not only shows careful historical research, but that ex- 
presses a sincere warmth and sympathy for Wallenstein. 
Schreyvogl’s Christian view of man’s relationship to God 
is unobtrusively evident throughout his novel. and the whole 
demonstrates this author’s considerable creative power. 

It is clear that writers of many different philosophies 
have found a common ground in their admiration for 
Wallenstein. Recent re-publication of the novels of Bohl- 
mann, Ellert, and Schreyvogl testifies to the continuing in- 
terest of modern authors in the Wallenstein theme and in- 
dicates that this interest will continue strong. 

194 pages. $2.55. 





SOCIAL DRAMA AND THE COMMUNIST PARTY 
IN AMERICA, 1929-1941. 


(L. C. Card No. Mic 58-1572) 


Morgan Yale Himelstein, Ph.D. 
Columbia University, 1958 


The expression “new theatre movement” embraced all 
the theatrical productions designed to protest the social, 
political, and economic evils that appeared during the 
1930’s because of the depression. A study of these “so- 
cial” plays, the theatrical history, and the Marxist press 
from 1929 through 1941 reveals that the achievements of 
this movement did not match the claims of either its ad- 
herents or its enemies. The excessive publicity given to 
the “social” theatre and the notoriety caused by the rela- 
tively few Communist dramas created an inaccurate image 
of the period. Although many social plays were produced 
in New York, they formed such a small part of the entire 
theatrical program that the thirties cannot accurately be 
labelled a decade of “social drama.” 

Although the Communists sought to direct the new 
movement, they succeeded in controlling only those short- 
lived amateur theatres which the Party had organized in 
New York--the Proletbuehne, the Workers’ Laboratory 
Theatre, Theatre Collective, and Theatre of Action. The 
Communist attempt to organize a nationwide network of 
amateur groups into the League of Workers’ Theatres 
(1932-1934) and the New Theatre League (1935-1941) failed 
for lack of disciplined affiliates, dramatic scripts, and 
convincing productions. The New League gained some 
prominence, however, by sponsoring professional per- 
formances of Clifford Odets’ Waiting for Lefty (1935) and 
Irwin Shaw’s Bury the Dead (1936). The Communists nei- 
ther inspired nor directed Labor Stage, which produced 
Pins and Needles, the most successful amateur production 
of the decade. 

The Party likewise had little influence on the small 
body of “social” plays presented on the New York profes- 
sional stage. Theatre Union, created in 1933 as a company 
devoted exclusively to the “social” drama, produced noth- 
ing but seven Marxist plays--each for a short run--before 
dissolving in 1937 for want of popular support. Although 














there were Communists in the comparatively wealthy Fed- 
eral Theatre and the technically expert Group Theatre, the 
Party failed to control either. Consequently, Federal Thea- 
tre’s Leninist allegory, The Revolt of the Beavers, and the 
Group’s Communist agitprop, Waiting for Lefty, were the 
exceptions, not the rule. Nor did the few Marxist plays of- 
fered by the other professional theatres--the Theatre 

Guild, the Playwrights’ Company, the Mercury--or by the 
independent impresarios of Broadway indicate that the con- 
tinual agitation of the Communist press was being heeded. 

Because the Communists insisted on adherence to the 
Party line, they failed to inspire or produce a large reper- 
toire of Marxist dramas. The Party demanded that the 
playwrights blame all social, political, and economic prob- 
lems on the economic exploitation of the working class and 
solve them by recommending a proletarian revolution under 
the Party’s leadership. The typical “social” plays of the 
decade, however, were reformist, not revolutionary. 

Although the Communists preferred realistic drama to 
the stylized agitprop as a vehicle for their propaganda 
after 1934, they were more concerned with the ideological 
content and the theatrical success than with the form of 
drama. 

The Communists failed to control the new theatre 
movement because they could not control either the drama- 
tists or the audience. The Party was unable to force the 
“social” playwrights to follow its line and unable to stop 
their flight to more profitable employment in the motion 
picture industry. The American people likewise preferred 
the glamorous escapism of Hollywood films to the revo- 
lutionary lessons of the “social” stage. The new theatre 
movement died because the playwrights’ urge to protest 
and the spectators’ desire to listen grew weaker as the 
symptoms of the depression began to disappear. 

434 pages. $5.55. 








LA POETIQUE DE PEGUY: SYMBOLES ET FORMES. 
(L. C. Card No. Mic 58-1724) 


Roy Jay Nelson, Ph.D. 
University of Illinois, 1958 


Interest in Charles Peguy (1873-1914) has centered 
until recently around various political and religious move- 
ments he supported at different moments of his life: so- 
cialism, catholicism, nationalism. The purpose of this 
study is to consider the man as a poet. 

The dissertation contains: an introduction with special 
emphasis and some new information on the background and 
dates of composition of his poetic works; a catalogue of 
his main metaphysical symbols and a symbolic interpreta- 
tion of each of his published poems;' a study of his methods 
of composition and use of forms and an analysis of vari- 
ants, all based on the heretofore unpublished *Crayons de 
Quoniam” and Saffrey variants, which documents are pre- 
sented in appendix; and a bibliography, with references to 
all principal publications of his poems. 

Péguy’s poetic works (some of which appeared in his 
Cahiers de la Quinzaine) spring in part from the vacilla- 











tions of his own curious personality. His symbolism is 
based on a Spirit- Matter dichotomy, reminiscent of that of 
Greek mythology Péguy knew so well, the principal images 
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representing spirituality being fire and water and the main 
material symbols being earth and stone. Fire represents, 
in general, Jehovah, God the creator and the judge. Water 
is the more soothing, comforting spiritual symbol: divine 
mercy. A bizarre mystic logic binds the natural symbols 
together: plants, born of the action of sun and rain upon 
the seed in the earth, are incarnation symbols. Spring 
represents birth, rebirth, hope; winter, death and despair. 
A careful symbolic analysis of each poetic work in turn 
reveals the inner struggle of the poet. His humanitarian 
zeal and enthousiasm (Spirit) is at first met by material 
failures (Jeanne d’Arc: 1895-97, and La Chanson du roi 
Dagobert: 1903). Later comes a realization of the value 
of Matter, without which spiritual force cannot express it- 
self (Le Porche du mystére de la deuxiéme vertu: 1910- 
11). A particular value of Matter is that it can sacrifice 
itself to Spirit; Christ’s sacrifice (Le Mysteré de la 
charité de Jeanne d’Arc: 1909) is a material one. Péguy’s 
own renunciation of corporal desires (the temptation was 
real and of long duration) is, for him, parallel to Christ’s 
sacrifice and to the ancient Hebrew and Greek sacrificial 
rites: the symbolism of the Quatrains (1910-12) demon- 
strates this. By sacrifice the poet attains true spiritual 
exaltation (Les Sept contre Thebes: 1912); his pilgrimages 
to Chartres (he made only two: June 1912, June 1913) are 
an outward expression of his submission to divine disci- 
pline. The poet thereafter strives to obtain a just balance, 
weighing Spirit and Matter symbols against each other 
antithetically. In his masterpiece, Eve (1913), he traces 
the history of man’s fall from grace (Eden is compared to 
childlike innocence) through the vaunting of his earth- 
bound intellectual powers, and his need for Christ’s mate- 
rial sacrifice to save him. The dichotomy is not of Good 
and Evil, but of Spirit and Matter, interdependent but mu- 
tually destructive forces in man: excess in either direc- 
tion would be unwise. Péguy is a metaphysical poet, and 
his symbolism is easily recognizable as that common to 
ancient Greek and Hebrew mythology, medieval Church 
architecture and Catholic liturgy. 

Péguy’s use of forms is also metaphysical: prose and 
free verse express materiality; alexandrine verse, spirit- 
uality. A study of his composition methods in unpublished 
documents shows he indeed used a careful three-step 
process: first drafts, reworking and final organization. An 
analysis of variants suggests that Peguy subjected form to 
content and that he seriously reworked his system of repe- 
titions. These latter reinforce his extensive, geometric 
use of parallelism and symmetry. For Péguy parallel 
things are joined; hence his unusual conception of literary 
unity. The same curious logic of parallelism which causes 
him to see metaphysical processes represented in natural 
phenomena is responsible for his distinctive, repetition- 
reinforced parallel style. 

Poetic technique and symbolism are both committed by 
Péguy, not to an ideal of literary beauty, but rather to the 
task of making modern materialistic man aware that he 
was a spiritual nature too. 583 pages. $7.40. 






































GEORGE ORWELL AND CONTEMPORARY BRITISH 
FICTION OF BURMA: THE PROBLEM OF *PLACE” 


(Publication No. 22,188) 


Arthur Wilber Stevens, Ph.D. 
University of Washington, 1957 


This dissertation attempts to demonstrate the vast 
challenge experienced by certain British writers who have 
used the East as a milieu for fiction. The dissertation’s 
main concentration is on writers who have dealt with 
Burma. Novels by George Orwell (Burmese Days), H. E. 
Bates (The Purple Plain and The Jacaranda Tree), and 
Ethel Mannin (The Living Lotus) have been given extensive 
treatment. Non-fiction work by Huxley and Maughan, as it 
treats this specific area, is also considered. The disser- 
tation further attempts to show how Joseph Conrad, in his 
novel, Victory, met the challenge of the general Eastern 
scene, while Bates, Orwell, and others fell short of their 
goals. 

In the study of Orwell and Bates it is pointed out that 
literary failure did occur because of an improper under- 
standing and treatment of the factor of place, along with a 
need to superimpose Western attitudes on an Eastern 
scene. Conrad, however, a writer who viewed his work 
from the distance and perspective of artist, achieved a 
building and strengthening of characterization along with 
an acceptance of the East on its own terms, elevated his 
works above the subsuming threat of place. Further, in 
Conrad, a valuable melding between Eastern and Western 
mind and culture took place which delineated new and 
promising areas in creative fiction. 

A close textual analysis of the writing of Orwell, Bates, 
and Mannin has attempted to demonstrate the place factor 
in these novels about Burma. By counterpointing Joseph 
Conrad’s vision against the fragmented perceptions of 
these writers, it is shown how a true “victory” in the con- 
trol of place was accomplished. The refusal to compre- 
hend on the part of certain lesser Western writers writing 
about the East manifests itself in au inability to resolve 
certain differences of place and their understanding of 
place in fiction. The result is that place serves no positive 
function in their fiction; it acts rather as an insidious 
force to deny the novel strength and integration. 

Perhaps this interception of insight occurs because of 
certain cultural differences which are ingrained deeply in 
the religious and social character of the Western mind, so 
that the writer fails to see beyond his own preconceptions. 
Thus, when the writer does not see beyond his prejudices, 
his work is controlled by the enigma of place and becomes 
a literary stalemate. Strength is denied to the writer’s 
work. At that point, the Eastern novel written by a West- 
erner gains its primary impetus from certain violent fac- 
tors of nature, and the characters are manipulated about 
as props in accordance with the dictates of physical phe- 
nomena. This stalemate prevents the writer from seeing 
more vital, perhaps interculturally profitable areas which 
might have been presented and considered. 

Occasionally, there are instances in the writing of 
Orwell and Bates when insight dictates and directs the pro- 
tagonist to accept the East on its own terms instead of 
superimposing Western attitudes over an Eastern pattern. 
In these instances the protagonist experiences a spiritual 
regenerative power which links him with the culture rather 
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than destroys him. Otherwise, the protagonist is defeated 
by the very culture he came out to exploit. 
163 pages. $2.15. Mic 58-4933 


THE TWENTIETH CENTURY 
BRITISH SUPERNATURAL NOVEL 


(L. C. Card No. Mic 58-1540) 


Clinton W. Trowbridge, Ph.D. 
The University of Florida, 1958 


In undertaking a study of the twentieth century super- 
natural novel, I have had two general purposes in mind. In 
the first place, I have given a detailed history of the genre 
as it has developed in this century, merely sketching in the 
manner of its development up to 1900. Because there are 
various types of supernatural novels--not all are horror 
stories as many people suppose--I have had to deal sepa- 
rately with what seem to me to be the most important of 
these, commenting on the reasons for their popularity or 
lack of it at different times and on the manner in which 
each type has developed in the course of its history. Sec- 
ondly, I have tried to evaluate from a critical point of view 
both the types themselves and some of the most note- 
worthy novels, laying special emphasis on the works of 
Charles Williams, C. S. Lewis and J. R. R. Tolkien--the 
three novelists who I feel have made the most important 
contributions to the supernatural fiction of this century, 
contributions which have been largely overlooked. Thus, 
after an introductory chapter on the eighteenth and nine- 
teenth century background, I have dealt in separate chap- 
ters with the spiritualistic-supernatural novel, the occult- 
supernatural novel and the “tale of terror” respectively. 
Finally, because their novels warrant a more detailed 
analysis, I have discussed in separate chapters the contri- 
butions of Charles Williams, C. S. Lewis and J. R. R. 
Tolkien. 

In conclusion, then, the work as a whole attempts to 
give an historico-critical survey of the supernatural novel 
since the time of the Gothic novel, concentrating, of 
course, on the manner in which it has developed in the 
twentieth century and arguing that Williams, Lewis and 
Tolkien are the most important of these modern writers 
who are in general responsible for making the supernatu- 
ral novel into a serious genre. 456 pages. $5.80. 


THE MELVILLE REVIVAL: A STUDY OF 
TWENTIETH CENTURY CRITICISM THROUGH ITS 
TREATMENT OF HERMAN MELVILLE 


(Publication No. 25,480) 


Bernard Michael Wolpert, Ph.D. 
The Ohio State University, 1951 


The origins of twentieth-century criticism are to be 
found in the conservative tradition of the nineteenth cen- 
tury. In the universities the tradition assumed the form of 
Anglophilism and literary research, the techniques of 
which emulated those of Germanic historical research. 





Literary criticism also had its roots in the universities, 
and was dominated by the tradition. In the early part of the 
twentieth century, however, the status of American litera- 
ture as a national literature was undergoing a change that 
affected profoundly the continuance of the tradition. Al- 
though the method of study remained that of Germanic 
scholarship, the universities were gradually recognizing 
American literature as a respectable study; in non-aca- 
demic criticism, the values of literary realism were being 
recognized. The battle of realism and the struggle to 
achieve respectability for American literature did much to 
weaken the tradition. Out of these concurrent struggles, 
twentieth-century criticism developed. 

Twentieth-century criticism, however, acquired per- 
spectives of its own and drew, particularly for its method- 
ology, from areas of learning which were also developing 
in the century. It absorbed the complex ideas of such stud- 
ies as psychology, sociology, anthropology, and aesthetics; 
indeed, twentieth-century criticism must, almost of neces- 
sity, be analyzed in terms of its relationship with these 
studies. The interest in Freud in the 1920’s, for example, 
led to psychological and psychoanalytic interpretations of 
literary works. The development of the social sciences 
led to the interpretation of literature from a socio-politi- 
cal and economic perspective. In the growth of the study 
of “the history of ideas” another fruitful area was opened 
for the critical investigation of literature. And finally, the 
New Criticism, perhaps the most important movement in 
twentieth-century criticism thus far, set itself strongly 
against not only the traditional historical approach to liter- 
ature but also all approaches which are extrinsic to a 
work of art; in demanding a rigorous attention to the read- 
ing and exegesis of texts, the New Criticism re-empha- 
sized the importance of the aesthetics of form. 

Out of the great critical ferment of the century came 
both a number of literary revivals and revaluations and a 
marked conflict between literary history and literary crit- 
icism. Literary scholarship began to investigate Ameri- 
can literature; literary criticism, using the insights it had 
gained from extra-literary areas of learning, flourished 
considerably. But between the two an antagonism arose 
which has not yet been completely resolved. Both literary 
history and literary criticism, however, have contributed | 
to the process of revival and revaluation. Although the 
Melville revival illustrates both the conflict between these 
and the development of each, it chiefly illustrates the de- 
velopment of literary criticism, showing how it has 
emerged in this century into an important and significant 
aspect of literary study. 

There is good evidence to support the hypothesis that 
the Melville revival had its origins in England. American 
attempts to gain recognition for Melville in the period be- 
tween 1891, the year of Melville’s death, and 1919, Mel- 
ville’s centenary year and the year from which we may 
date the revival, were singularly unsuccessful. Except for 
a brief mention in the Cambridge History of American 
Literature (1917), Melville as an American author was 





practically unknown. In England, however, Melville’s rep- 


utation had remained steady, and although his popular rep- 
utation may have diminished, he never lost a small but 
loyal audience there. America began to take cognizance 
of Meiville in 1919, when centenary articles were pub- 
lished, and by 1921, when Raymond Weaver published the 
first biography of Melville, the revival was definitely 
under way. Not only was Melville revived, however, but 
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his. reputation also underwent change, for he became 
known, after 1919, not merely as a writer of sea romances, 
but as a novelist of magnitude, the author of Moby Dick. 

The literary historian did not give Melville any signifi- 
cant attention until almost 1930, when American literature 
as a study had at last achieved respectability in the uni- 
versities; indeed, the revival is evidence of the fact that 
there is a definite relationship between the establishment 
of American literature with academic status and the entire 
process of re-examination and revaluation of that litera- 
ture. When the literary historian began to investigate Mel- 
ville, the treatment accorded him was traditional. Much 
biographical data was unearthed; a plethora of source and 
influence studies were produced; the publication of a new 
standard text of Melville’s complete works was initiated. 
Indeed, the labor of the literary historian with respect to 
Melville has been prodigious; whereas before 1930 the 
treatment given him in the standard literary histories was 
negligible, after 1930 the attention accorded him was lav- 
ish. Some of the material produced has been valuable, 
some of it has been insignificant. The greatest value of 
all this productivity, however, has been that literary criti- 
cism, particularly more recent literary criticism, has 
benefited inestimably from it. The history of the revival 
thus far indicates not only the sharp division between liter- 
ary history and literary criticism but the strong, mutual 
dependence of the two. 

Closely allied to literary history has been sociology, 
and this area of learning has also provided a method of 
study for literature. Sociological criticism is not a recent 
development, but its importance and significance have been 
explored more as the study of sociology has grown and es- 
tablished itself in the universities. This investigation, in 
the last twenty-five years, has been enormous, and the re- 
sults have been impressive. With respect to literature it- 
self, the development becomes apparent, for example, 
when one compares such volumes as Macy’s early work on 
American literature’ with Gabriel’s history of ideas of 
which literature is an integral part. Melville criticism 
parallels this growth. From a sociological point of view, 
Parrington’s criticism of Melville* seems almost bungling 
and inept in comparison with Gabriel’s. The contributions 
which anthropology has made to this development must 
also be considered. And we must note here, also, that 
Melville criticism has kept pace with this tributary to the 
mainstream of sociological criticism. 

Indirectly, the revival itself might be considered as a 
sociological phenomenon. For the revival is one aspect of 
the tendency of critics and intellectuals during the last 
decades to reéxamine and revaluate American literature 
in a socioeconomic frame of reference. Or, more simply, 
to answer the question: What is the relation of literature 
to society in the United States? With the sweeping attempt 
to examine American culture and American values comes 
the attempt to examine anew American literature, and con- 
current with this latter examination comes the revived in- 
terest in Melville. 

Like sociology, psychology, especially psychoanalysis, 
achieved such a great degree of popularity in America in 
the early part of the century that it was almost inevitable 
that literary critics began to see its importance, both as 
theory and as a critical method, to literature. The poten- 
tialities of Melville’s life and his work for the kind of 
criticism that developed from this interest in psychology 
and psychoanalysis were soon recognized. The result was 





that Melville was accorded an unusual amount of psycho- 
logical interpretation, and his life and work have been ex- 
amined by the psychological critic by all the methods 
which such interpretation has devised. Biographers have 
examined his work for psychological clues, and critics 
have imposed his biography on the works themselves; the 
psychological implications of the works themselves have 
been examined, and their aesthetic effects discussed; and 
finally, the mythological implications of the works, par- 
ticularly with respect to Jung, have been explored. Psy- 
chological criticism of Melville, however, reveals more 
about its own development as a critical method than it does 
about the subject it has presumably been analyzing. For 
the progress of the method from such early, almost inar- 
ticulate efforts as those of D. H. Lawrence’ to the skillful 
use of it by Henry A. Murray’ and such integration of it as 
is apparent in the works of Newton Arvin’ and Richard 
Chase, ° attests to the respectability and significance it has 
achieved. 

Since Melville himself was intensely interested in 
philosophical ideas and both expressed them explicitly and 
used dramatic conventions to express them implicitly, the 
literary scholar with philosophical propensities has found 
him extremely rewarding. Not only has the literary his- 
torian unearthed much data on the philosophical influences 
on Melville — there have been innumerable source studies 
for his ideas — but the historian of ideas has also found 
him useful, e.g., Matthiessen in his American Renais- 
sance,” which may be considered in many respects a his- 











tory of ideas. Most significant, however, is the number of 
students of literature — both literary historians and liter- 
ary critics — who have become absorbed in Melville’s 
ideas in themselves, and who treat Melville as a sort of 
unsystematic religious and moral philosopher. Since Mel- 
ville’s philosophic ideas proliferated in nearly everything 
he wrote, almost every twentieth-century critic who has 
treated him has touched, more or less, upon the religious 
and moral problems with which Melville dealt. The philo- 
sophical criticism which the revival has produced has, 
therefore, resulted in such diverse studies as Braswell’s, 
which is essentially a source work dealing with Melville’s 
religious thought; Sedgwick’s, which attempts to attain a 
complete study of Melville’s philosophical struggles 
through discussion of all his work; and Percival’s, which 
is a careful exegesis of Moby Dick written from a reli- 
gious point of view. It is in philosophical criticism, per- 
haps, that literary history and literary criticism achieve 
a more apparent harmony. 

In the New Criticism, however, the conflict between 
literary history and literary criticism is sharp and di- 
visive. For the New Criticism might be considered a re- 
bellion against the general trends of criticism of the cen- 
tury, with particular antagonism toward literary history 
as being completely irrelevant to the study and apprecia- 
tion of a work of literature. The chief principle of the New 
Criticism is close reading and textual exegesis, and it is 
hostile to all critical interpretations which it considers 
extrinsic to the literary work. The treatment of Melville 
by the New Critics is not voluminous, but it is especially 
illuminating in that it presents certain aspects of the New 
Criticism and indicates the direction in which criticism in 
general in recent years is heading. It becomes apparent 
that, although practicable with poetry, the New Critical 
method of explication de texte cannot sustain itself in: 
lengthy genres such as the novel; nor can it even exclude 
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the extrinsic material of literary history, sociology, psy- 
chology, and philosophy without seriously limiting the 
critical appreciation of a work of art. Thus, even within 
the small canon of Melville criticism which the New 
Critics have produced, we can discern a disintegration of 
the completely aesthetic ideal and an eclectic encroach- 
ment of other methods of interpretation. The result which 
has been developing has already been called pluralistic 
criticism. 

Pluralistic criticism is simply an attempt at synthesis. 
Borrowed from philosophy, the term “pluralism” implies 
that all interpretations of a literary work have a validity 
of their own, that a literary work, embodying as it does 
complex attributes, may be viewed from multiple perspec- 
tives — historically, sociologically, psychologically, aes- | 
thetically, etc. Articles of literary history continue to be 
published in the scholarly quarterlies and dissertations 
which are primarily literary history continue to be pro- 
duced. At the same time, however, the literary quarterlies 
encourage material of a critical nature, which indicates 
the development of pluralism, and dissertations of a criti- 
cal nature are being more frequently accepted in the uni- 
versities, which shows that some kind of synthesis is 
growing. The material published on Melville in the past 
few years is evidence of this synthesis; it illustrates that 
the various critical antagonisms of the century, particu- 
larly the schism between literary history and literary 
criticism, are gradually achieving a rapport. Such works 





as Matthiessen’s,°® Arvin’s,’ and Chase’s’ are significant 
not only because of their treatment of Melville and the con- 
tributions they make to Melville criticism, but also be- 
cause they manifest to a great degree the combined excel- 
lences of both literary history and perceptive and sensitive 
298 pages. $3.80. Mic 58-4934 
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INFORMATION GATHERING PATTERNS AND 
CREATIVITY: A STUDY OF RESEARCH CHEMISTS 
IN AN INDUSTRIAL RESEARCH LABORATORY 


(L. C. Card No. Mic 58-1348) 


Robert Edward Maizell, D.L.S. 
Columbia University, 1957 


The objective was to determine to what extent differ- 
ences in information gathering behavior and literature use 
are related to differences in creativity among industrial 
research chemists. 

The sample consisted of a group of 94 industrial re- 
search chemists from a single laboratory. These chem- 
ists were rated by their supervisors on creative ability. 

In all but 14 cases it was possible to obtain ratings from 
more than one supervisor. A comparison with the ratings 
of supervisors was provided by two independent creativity 
tests developed by Harrison Gough of the University of 
California and by Richard Harris of the General Motors 
Corporation. In the mean scores made on both of these 
tests, the differences between the chemists rated most 
creative by supervisors and the chemists rated least cre- 
ative were statistically significant at the .01 level. 

The coefficient of correlation (r) between the scores on 
the creativity test developed by Gough and the opinions of 
supervisors was + .383 (N = 92). The coefficient of corre- 
lation between the scores on the creativity test developed 
by Harris and the opinions of supervisors was + .370 (N 
= 92). The coefficient of correlation between the scores on 
the Gough test and the scores on the Harris test was +.603. 





Data on information gathering patterns were obtained 
primarily by means of a questionnaire. The findings from 
the questionnaire show that there are a number of differ- 
ences in the information gathering patterns of the chemists 
rated as most creative by supervisors when compared to 
those rated least creative. These differences are listed in 
order of statistical significance levels. 


.01 The most creative chemists spent more hours on 
the job reading the technical and scientific litera- 
ture. 

.01 They visited the company library facilities more 
often. 

They examined more journals made available to 
them through company library facilities. 

They consulted more often material published in 
fields of chemistry other than the particular field 
of chemistry in which they specialize. 

They found books such as monographs and ad- 
vanced treatises more valuable as aids in solving 
research problems. 

They were more often stimulated to ideas by 
reading. 

They found the older chemical literature of more 
value. 

They found reflective study or thought of more 
value as an aid in helping solve research prob- 
lems. 

While they were in high school, their families 
owned more books. 

They consulted material published in fields of 
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science other than chemistry or chemical engi- 
neering more Often. 

They found handbooks of less value as an aid in 
solving research problems. 

They found technical news magazines such as 
Chemical Week of less importance as an aid in 
helping solve research problems. 

They did more consulting of the scientific and 
technical literature on the job on their own initi- 
ative. 

They were less inclined to rely solely on a card 
index of current journal articles which might be 
maintained by the library, and wanted more 
strongly to maintain an index of their own. 








Years of total professional experience and supervisory 
responsibility were not found to be related to the informa- 
tion gathering patterns of the most creative group of chem- 
ists. However, individuals who had earned the Ph.D. de- 
gree appeared to consult the literature more extensively 
than those who had not earned this degree. 

Data on information gathering patterns were also ob- 
tained from a Daily Information Gathering Record which 
was to be filled out by the chemists at the end of each day 
for ten consecutive working days. Returns of this form 
were poor, but the data from this form appear to agree 
with the findings of the questionnaire with respect to the 
more extensive use of the literature by the most creative 
chemists. 152 pages. $2.00. 
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THE THEORY OF MARTINGALES IN AN S-FINITE 
MEASURE SPACE INDEXED BY DIRECTED SETS. 


(L. C. Card No. Mic 58-1689) 


Yuan Shih Chow, Ph.D. 
University of Illinois, 1958 


In this paper, section 1 gives preliminary definitions 
and notation. Section 2 is devoted to the definition of con- 
ditional expectation in an s-finite measure space W, and 
section 3 to that of martingales indexed by directed sets in 
W as well as to individual system theorems and inequali- 
ties. In section 4, a general pointwise convergence theo- 
rem is proved, and a new kind of convergence theorem, 
based on a differentiation theorem of interval functions, is 
given. Section 5 is devoted to the differentiation theory of 
an interval function in a Euclidean space. In that section 
the usual Lebesgue theorem is proved as an application of 
previous convergence theorems. An extension of Anderson 
and Jessen’s result on countably additive set functions to 
finitely additive set functions is given in section 7. 

58 pages. $2.00. 


PROBLEM ON PELLIAN EQUATIONS 
(L. C. Card No. Mic 58-1533) 
John William Greiner, Ph.D. 
The University of Florida, 1958 
Theorems are given describing all solutions of 
(1) 6x’ - dy’ = 1, 6-d =D, 


in terms of tn+ Un  D, solutions of Pell’s equation, t? 
- Du’ = 1, when t; is odd and D is a product of distinct odd 
primes. Several corollaries of these theorems are found. 
Theorems are given stating all conditions by which (1) has 
solutions when D is the product of two, three, or four dis- 
tinct odd primes. Several examples illustrate and check 


the results. 152 pages. $2.00. 





INTEGRAL EQUATIONS IN REPRESENTATION THEORY 
OF FUNCTIONS OF A COMPLEX VARIABLE. 


(L. C. Card No. Mic 58-1711) 


Evelyn Kendrick Kinney, Ph.D. 
University of Illinois, 1958 


The purpose of this thesis is to establish a means of 
solving certain integral equations which are generaliza- 
tions arising from the representation of a function of a 
complex variable, f(z), in the following way: 


1 DF(y) 
1.1 f(z) = - sii). — 


analytic in the open bounded connected region (or rectan- 
gle) K,-and f(z) being continuous in the closed region (or 

rectangle) K. Here DF(y) is defined as in Saks (S, p. 106) 
to be the general derivative of the set function F(e) at the 
point y in K, and F(e) is an extension of the function F(S) 





dy, dy2 + h(z), h(z) being 


= | ise from circles S in K to Borel measurable sets 
S 


in K. 

Equation 1.1 is generalized by introducing a kernel, 
k(z,y), satisfying certain conditions, and it is shown that 
by means of the Fredholm integral equation theory all so- 
lutions (y) in L,of equation 1.2 below may be found. 


12 [{ Mawel 
Jn. Ym 


Z 





dy, dy. - f(z) h(z), h(z) being 


analytic in K and not assigned beforehand. 

The thesis is divided into three sections in which three 
different classes of functions continuous in a closed 
bounded connected region (or rectangle) are considered. 

In the first two sections the functions are essentially the 
same as those considered in Ballance’s thesis (B, pp. 19, 
32) where representation theorems are established for 
them. All the representation theorems follow the lines of 
those proved by Trjitzinsky (T, , T,, T,;, T,), and the 
lemmas and theorems concerning the solutions of equation 
1.2 are similar to those in a later paper by Trjitzinsky 
(T;). The chief differences here result from the use of the 
symmetric derivative with respect to circles instead of 
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squares. The symmetric derivatiye of F(S) at z is defined 
in Saks (S, p. 149) as the common value, if they agree, of 
the upper and lower limits of the ratio Fe) , where Sisa 
circle of fixed center z and radius r approaching zero. 

In section III reference is made to the derivative, Q(F), 
which is the symmetric derivative with respect to squares, 
determined by means of a binary sequence of nets Q,(T,, 


p. 360). 41 pages. $2.00. 


DECISION PROCEDURES FOR THE COMPARISON 
OF EXPONENTIAL AND GEOMETRIC POPULATIONS. 


(L. C. Card No. Mic 58-1824) 


Franklin Steuart McFeely, Ph.D. 
Virginia Polytechnic Institute, 1956 


Minimax procedures are applied to the comparison of 
exponential and geometric populations. Ordered observa- 
tions from these populations are interpreted as failure 
times in a life test. A loss function is formulated which 
takes into account the loss due to a wrong decision, cost 
of items destroyed in the test, depreciation of items used 
but not destroyed, and the cost per unit time of experi- 
mentation. The following four cases are studied: 

(i) The case of two exponential populations 7, and 7, 
having parameters 9,and 9,, with ®9,>9,. In this case n 
items from each population are placed on test and the test 
is continued until the first r failures (r< n) have been ob- 
tained from each population. The decision as to which 
population is 79 is based on the comparison of the maxi- 
mum likelihood estimators of 9,and@,. The loss function 
is taken as 


L{i) = c,(1-u)Pr{@, > 0} + 2cor + 2c4(n-r) 


. 1 
+ C395 A n-jrl 





where u = o: Boundedness is obtained by considering (i) 


to be split into components Land L.*) consisting of the 
first two and last two terms of ii) , respectively. Mini- 
max procedures applied to Li yield an r which is subse- 
quently used in minimizing L,\’/for n. Values of r and n 
are tabulated for selected values of the constants in Li‘). 

(ii) The case of two geometric populations. It is 
shown that under certain restrictions the results obtained 
for case (i) hold in this case approximately for large n. 

(iii) The case of two exponential populations using the 
number of exceedances as the criterion for decision. In 
this case n items from each population are placed on test 
and as items fail, they are immediately replaced by unused 
items from the same population. The test is continued 
until the number of failures from one population exceeds 
that of the other by a and 7, is taken to be the population 
with fewer failures. The loss function is taken as 


a(1+u)(1-u*) 


i{iii) = c, (1-u) ig c 
ltua  ?) (14-u)(1+u 2) 


au(1-u@) 
3°° n(l-u)(1+u*) 





+ ci(2n-1) + c,0 








Boundedness is obtained by splitting L(iii) into two compo- 
nents as in case (i). Minimax procedures applied to i (ii) 
yield an a which, together with the corresponding maxi- 
mizing value of u, is used in minimizing L iii) for n, 
Values of a and n are tabulated for selected values of the 
constants in L (iii) . 

(iv) The case of three exponential populations. This 
is a generalization of case (i) in which 05 >8, 28. The 
theory is carried to the point where it is possible to indi- 
cate a method of obtaining numerical solutions. 

79 pages. $2.00. 


LATTICE RECTANGLE DESIGNS 
(L. C. Card No. Mic 58-859) 


Prasert Na Nagara, Ph.D. 
Cornell University, 1957 


Lattice rectangle designs are composed of kp treat- 
ments with two restrictions on the random allocation of 
treatments within a complete block or replicate. In the 
present work, the lattice rectangle designs for k(k-1) 
treatments are studied. The designs are obtained by de- 
leting the k treatments appearing together in one row of 
one of the arrangements from all the arrangements of the 
lattice square design. A special design for the case 

=4a+2, where a is a positive integer, is also given. 
Plans for k=4 to 13 are presented. The lattice rectangle 
designs differ from the designs for two-way elimination 
of heterogeneity discussed in the literature. In the latter 
case only the itrablock information is used, and the row 
and column variability within blocks is removed not from 
each replicate, but from the entire experiment. In the 
lattice rectangle designs discussed here, both intrablock 
and interblock (interrow and intercolumn) information are 
used and the row and column variability is removed from 
each replicate. The formulae used in the analysis differ 
from case to case depending on the choice of arrange- 
ments, on the value of k, and on n, the number of repli- 
cates. The following cases are discussed. 


k+1 


Casell n<->, k#4a+2, where a is an integer, with 


k-1 rows in one of the replicates. 


Case la. Case 1 for n=2. 
n< - 1, k#4a+2, all replicates with k 


rows and k columns. 


Case 2. 


Case 2a. Case 2 for n=2. 


k=6,10,....,4a+2. 
Case 4. = <n< k+l. 


Case 4a. = <n < k+l. 


Case 4b. n=k+1, k odd. 


Case 4c. 


Case 3. 


=k+1, k=2°, where a is an integer. 


The designs may be used for k(k-1) treatments when 
the experimenter is capable of performing only k-1 treat- 
ments per period, or when k treatments in one row fail in 
all replicates of the lattice square design. 

184 pages. $2.40. 
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MAXIMAL THEOREMS RELATED TO HILBERT 
TRANSFORMS IN ONE AND TWO VARIABLES 


(L. C. Card No. Mic 58-1316) 


Eugene Francis Trombley, Ph.D. 
University of Cincinnati, 1957 


e 
IffeL?(-«o , o ) and f is defined by 


Oo 00 
f(x) = sup a(t *f.) Ses 8 ail , 





then 


( [feo]? ax)” < K,( fx) | Pax) /? ; 


where Kis a constant (independent of f) andl<p < o. 
The above result is a generalization of Zygmund’s theorem 
on Fourier series to Fourier integrals. The proof re- 
quired some extension of the Hardy-Littlewood.maximal 
theorem. The main result of this dissertation is the two 
variable analogue of the theorem stated at the beginning of 
this abstract. 72 pages. $2.00. 


INHERENT ERRORS IN MATRICES 
WITH STATISTICAL APPLICATIONS. 


(L. C. Card No. Mic 58-1473) 


Joseph Bryce Tysver, Ph.D. 
University of Michigan, 1957 


In applied mathematics, errors are usually present 
which introduce uncertainty in the result of any mathemat- 
ical operation to be performed. The effect caused by one 
class of errors called inherent errors on the results of 
mathematical operations involving matrices is evaluated 
in this study. 





Errors are to be distinguished from mistakes or 
‘blunders’ which can be eliminated by proper computa- 
tional procedures and care in calculation. The class of 
inherent errors includes errors due to observation and 
measurement and is distinct from the class of computa- 
tional errors which includes errors due to round-off or 
‘noise’ and from the two classes of model errors which 
include errors due to formulation of the mathematical 
model and truncation of mathematical operations. 

The matrix operations investigated in this study are 
evaluation of determinants, matrix inversion, and solution 
of linear systems. It is recognized that the operations of 
sums, products, determination of characteristic values, 
and determination of characteristic vectors of matrices 
are required for complete coverage of basic matrix oper- 
ations. Limitation of the investigation to the above oper- 
ations, however, permits more detailed examination than 
would otherwise have been feasible. 

The effect caused by inherent errors on matrix oper- 
ations is usually expressed in terms of bounds or proba- 
bility distributions for the errors in the results of the 
operations. In this study additional development is made 
for both of these methods. This includes treatment of 
second order increments, introduction of new expressions, 
for bounds, and use of distributional considerations in 
matrix operations for which such treatment is not pres- 
ently available. A third method of evaluation has been 
added. This method is the determination of maximum 
values for the errors in the results of matrix operations 
and represents an extension of the work of Dwyer and 
Waugh on extreme discrepancies for the errors in the ele- 
ments of a matrix inverse. 

The three methods of evaluation are compared and 
conditions under which bounds are achievable (i.e., equal 
to maximum values) are obtained. Illustrative examples 
are included throughout the theoretical development and 
computational techniques using matrices are emphasized. 
Application is made to the statistical problems of linear 
regression and analysis of variance for one-factor experi- 
ments. 203 pages. $2.65. 


MINERALOGY | 


ANALYSES OF FLUID INCLUSIONS IN MINERALS 
AND THEIR SIGNIFICANCE 


(Publication No. 17,561) 


Lloyd Leroy Ames, Jr., Ph.D. 
University of Utah, 1956 


Chairman: L., B. Sand 


Many natural and synthetic crystals contain entrapped 
fluids assumed to be representative of their growth me- 
dium. The following method has been developed for the 
accurate chemical analysis of such fluids: 

1. hand cobbing, heavy media separation, and electro- 

lytic cleaning to remove surface adsorbed ions. 

2. release of inclusion ions by ball milling. 

3. separation of the inclusion ions from the ground 

mineral by electrodialysis. 





4. chemical analysis of the collected inclusion ions. 

A method involving thermal decrepitation of the min- 
eral failed to yield satisfactory results. 

Analyses showed major inclusion cations to be potas- 
sium and sodium with lesser amounts of lithium, rubid- 
ium, and cesium, and major anions, chloride and sulfate 
in aqueous solution. A complete analysis of the inclusion 
contents was not made. 

In composition, the fluid inclusions vary widely from 
one type of geologic environment to another, and are re- 
markably similar in minerals deposited in similar geo- 
logical environments. 

A correlation appears to exist between the sodium- 
potassium ratio and the temperature of deposition of hy- 
drothermal minerals. This would indicate an uninter- 
ruped supply of mineral-depositing solution over an ex- 
tended period of time, rather than deposition from a 
“rest” fluid. 66 pages. $2.00. Mic 58-4935 
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THE INFLUENCE OF PESTALOZZIANISM 
ON INSTRUCTION IN MUSIC 


(L. C. Card No. Mic 58-1396) 


Howard Eber Ellis, Ph.D. 
University of Michigan, 1957 


The purpose of this thesis is to determine to what ex- 
tent the theory of education developed by Johann Heinrich 
Pestalozzi (1746-1827) influenced music instruction in the 
schools to 1860. 

Chapter one provides a context for understanding the 
uses to which Pestalozzi’s theories were put by discussing 
his theories of social reform, psychology, and method- 
ology. 

Chapter two contains a detailed analysis of the 
Gesangbildungslehre (1810), the music textbook used in 
Pestalozzian schools in Switzerland and Germany. Music 
instruction in late eighteenth and early nineteenth century 
German schools aimed at preparing the child to partici- 
pate in the musical portions of the church service. Most 
of the time devoted to instruction in music, therefore, was 
spent in learning the words and music of chorales. The 
Pestalozzians led the move to dislodge the chorale from 
its position of prominence in the schools. 

Chapter three deals with the influence of the Gesang- 
bildungslehre on other German music texts. Although 
imitated, it is doubtful that the format of the Gesang- 
bildungslehre was adopted in its entirety by more than a 
few German music teachers. An examination of German 
texts published shortly after the Gesangbildungslehre indi- 
cates that few, if any, German music teachers had any con- 
cept whatever of Pestalozzian theory. 

Chapter four traces the early stages of Pestalozzian 
activity in the United States. Although historians of edu- 
cation usually fix 1830 as the date when music instruction 
in this country first felt the impact of Pestalozzian 
method, music was taught in this country according to 
Pestalozzian principles as early as 1809 by Joseph Neef. 

Chapter five recounts the New England phase of the 
Pestalozzian movement. Most historians equate Pesta- 
lozzianism in New England with Lowell Mason, and fail to 
point out that before Mason, Elam Ives and Thomas Hast- 
ings successfully taught what they believed to be the 
Pestalozzian method. 

Chapter six reveals that Mason’s Manual of the Boston 
Academy of Music (Boston: Carter, Hendee and Co., 1834) 
is substantially a translation of G. F. Kiibler’s Anleitung 
zum Gesang-Unterrichte (Stuttgart: J. B. Metzler’schen 
Buchhandlung, 1826). 

Chapter seven is concerned with a re-examination of 
the facts surrounding Mason’s dismissal as superintendent 
of music in the Boston schools. 

Chapter eight discusses certain significant changes in 
the formats of Mason’s texts between 1834 and 1864, while 
chapter nine is a study of Mason’s continually changing 
concept of Pestalozzian theory. 

Chapter ten contains an appraisal of the effect of 
Pestalozzian theory on American writers of sacred and 
secular music textbooks. 
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Chapter eleven is concerned with an evaluation of 
Mason’s success in disseminating Pestalozzianism. 
Mason never reached a point during his lifetime when he 
believed the mass of teachers in this country grasped the 
real meaning of Pestalozzian theory. 

Chapter twelve deals with current misconceptions re- 
garding the Pestalozzians and Pestalozzianism. 

It can be concluded that between 1800 and 1860, very 
few music teachers were brought to an understanding of 
basic Pestalozzian principles. Although many adopted the 
“method” of Pestalozzianism, few possessed any under- 
standing of the rationale upon which it was based. 

439 pages. $5.60. 


PRINCIPLES FOR GENERAL MUSIC 
IN SECONDARY SCHOOLS. 


(L. C. Card No. Mic 58-1732) 


James Henry Robertson, Ed.D. 
University of Illinois, 1958 


The purpose of this study is to develop a theory for 
general music in the secondary school and to formulate 
principles for the delineation of objectives, the selection 
and organization of learning experiences, and the develop- 
ment of techniques for evaluating learning outcomes. The 
theoretical formulation is supported by a report on a dem- 
onstration class in general music carried on in the Clinton, 
Illinois, High School for a period of one year. 

The bases for and the objectives of general music are 
derived through a synthesis of professional thinking as re- 
flected in the literature pertaining to the scope and pur- 
poses of music education, special considerations of gen- 
eral music, and the nature of music as subject matter. 
The derived objectives are translated into behaviors that 
the musically educated person might reasonably be ex- 
pected to exhibit in the areas of musical skills, habits, at- 
titudes, knowledges, and understandings. 

The resulting objectives furnish the basis for the iden- 
tification of learning experiences best calculated to re- 
organize student behavior in the desired direction. The 
selected experiences constitute the instructional corre- 
lates of the desired behaviors. Principles for the organi- 


zation and guidance of learning experiences are derived 


from the study of general educational philosophy and psy- 
chological concepts involved in the learning process. 

Study of the literature revealed that general music is 
widely credited with potential for integration of the various 
categories of musical instruction. This kind of instruction 
is deemed most likely to foster well rounded and compre- 
hensive musical growth, contrasting to some extent with 
the more limited musical learning outcomes provided by 
the special music groups. 

The proposed plan for general music is based on the 
assumption that the teacher’s task is to organize the se- 
lected learning experiences into instructional and activity 
programs so that the desired musical behavior patterns 
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will be evoked. Principles for organization of experiences 
drawn from general educational theory indicate the selec- 
tion of problem solving as the dominant method. Methods 
of teaching should be influenced by the students’ readiness 
and the unique nature of the musical experience and pro- 
vide opportunities for individual musical exploration and 
discovery in order to develop musical independence and 
initiative. 





The results of a demonstration class in general music 
offered as supplemental evidence revealed a marked pupil 
growth in musical competencies in before and after testing 
employing three standardized tests. The data from the in- 
ventory of musical activities indicated that this musical 
growth tends to be reflected in increased pupil independ- 
ence in musical activities. 196 pages. $2.55. 


PHARMACOLOGY 


THE EFFECTS OF CHEMICAL, PHYSICAL, 
AND PSYCHIC FACTORS UPON THE PERMEABILITY 
OF CONNECTIVE TISSUE 


(L. C. Card No. Mic 58-761) 


Michael M. Clay, Ph.D. 
The Ohio State University, 1953 


Hayes and Baker* have shown that prolonged adminis- 
tration of adrenal cortex extract produces a marked in- 
crease in the extent of dermal spread of hyaluronidase so- 
lutions but not of saline solutions. Acute increase in the 
level of adrenocortical hormones, without pretreatment, 
causes inhibition of the spreading action of the hormone. 
The latter observation agrees with the finding that 
ACTH ’*** adrenal cortex extract,?»*»* and cortisone?»® in- 


hibit spread in tissues both with and without hyaluronidase. 


Adrenalectomy was shown to cause an increase in tissue 
permeability. Hayes and Baker’ attributed the seemingly 
antagonistic effects of adrenal cortical hormones to an in- 
hibitory action upon the enzyme when both are present si- 
multaneously, and to an enhancing effect when prolonged 
treatment with the hormones causes as structural alter- 
ations in the enzyme substrate. Opsahl,® Hayes and 
Baker,* and Ceresa and Rubino® attributed the inhibition by 
the adrenal cortex hormones of hyaluronidase to a direct 
blocking of the enzyme. 

The adrenal cortex hormones demonstrate contradic- 
tory actions not only upon dermal permeability but also 
upon blood cholesterol levels,’»*»® upon histamine induced 
inflammation,”® and resistance to traumatic shock. “>? 

The present investigation was undertaken in order to 
test the hypothesis that the nature of the action of the ad- 
renal cortex hormones as well as the response of the indi- 
vidual to non-specific stress can be varied, even re- 
versed, by alteration of the state of the individual. The 
action of the hormones upon dermal connective tissue per- 
meability was selected for the present study as the first 
step in the study of the over-all problem. 

The permeability of connective tissue was assayed by 
the technique of injecting India ink solutions intradermally 
into Wistar strain albino rats. Prior to injection the hair 
was Clipped closely from the proposed injection sites on 
the dorsum of the body. During the assay procedure, in- 
tact rats were anesthetized with a veterinary solution of 
sodium pentobarbital (6.5 per cent solution), and adrenal- 
ectomized rats with anesthetic ether. The indicator solu- 
tion contained 17 per cent by volume India ink in isotonic 
sodium chloride. Injections were made both with and with- 
out hyaluronidase. The enzyme injections contained 25 





viscosity units of hyaluronidase. The injection volume, 
0.05 cc., was injected at the rate of 0.01 cc./5 second by 
means Of a micro-injector. Measurements were made of 
the length and width of the ellipsoidal area of spread 48 
hours after injection in order to assure maximal spread. 
Measurements were made from the inner skin surface 
after sacrifice of the animal. The area of spread was cal- 
culated by substitution in the formula of an ellipse. 

The present investigation was divided into 12 prob- 
lems. 

Problem I; The effects of several variables upon der- 
mal permeability were studied. Daily handling for 14 days 
produced a decrease in spread; thus handling constitutes 
an effective stress. There was no significant difference in 
dermal spread for three loci of the flank, although spread 
was greater at or near the abdominal skin. Fourteen days 
after injection ink spots showed a probable decrease in 
area. 

Problem II: The effect of the stress imposed by a vari- 
able environment of chronic heat (86°F to 60°F) and hu- 
midity (88 to 20 per cent) excess upon dermal permeability 
was studied in 5 female rats (70 to 80 gm.) for 14 days. A 
similar group of rats was maintained for 14 days in a con- 
stant environment of 78°F and 46 per cent relative humid- 
ity. The areas of spread of the enzyme in the stressed 
rats was less than that in the non-stressed rats (150 mm’ 
vs. 214 mm”, P = <0.02); there was no significant change 
in the area of dermal spread of the saline injections. Thus 
heat and humidity constitute an effective non-specific 
stress. 

In the Problems which follow, attempts were made to 
alter dermal permeability of chronically stressed rats 
with a variety of treatments. 

Problem III: Five male rats (100 gm.) which had been 
subjected to heat and humidity stress for 4 months were 
maintained for 20 days at 78°F and 46 per cent relative hu- 
midity in order to study the effect of release from the 
causal stress, heat, and humidity excess. The areas of 
spread of the enzyme and saline injections increased over 
the pre-treatment values by 58 per cent (P = < 0.01) and 
72 per cent (P = < 0.05), respectively (significant P 
= < 0.05). Means of areas of spread for the enzyme and 
saline injections before and after treatment were respec- 
tively, 87 mm? and 133 mm’, and 53 mm’ and 91 mm’, 

Problem IV: Five female rats (144 to 197 gm.) which 
had been subjected to heat and humidity stress for 21 days 
were adrenalectomized and their dermal permeability as- 
sayed 2 days before and 7 days after adrenalectomy. The 
areas of spread for the enzyme and saline injections be- 
fore adrenalectomy were 56 mm? and 46 mm’, and after 
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adrenalectomy 62 mm’ and 34 mm’, respectively, P 

= >0.5 being the apparent increase in enzyme spread (sig- 
nificant P = < 0.05). It is evident that adrenalectomy did 
not cause increased spread. 

Problem V: Five female rats (132 to 197 gm.) which 
had been subjected to heat and humidity stress for three 
months were injected daily for 14 days with subcutaneous 
doses of 5 mg. or cortisone acetate suspension and 1 mg. 
of desoxycorticosterone acetate per 100 gm. body weight. 
Group 3 received no treatment. The three groups were 
maintained at 78°F and 46 per cent relative humidity for 
the duration of the treatment. Dermal permeability was 
assayed three hours after the last injection. The areas of 
spread for the enzyme and saline injection for the corti- 
sone treated rats were 106 mm” and 86 mm’ and for the 
control group, 51 mm’ and 31 mm’, respectively, in- 
creases of 125 and 244 per cent. The DCA treated group 
showed values which did not differ from the control group. 

Problem VI: Twenty-five male rats (207 to 280 gm.) 
which had been subjected to heat and humidity stress for 
three months were divided into four treatment groups. 
Group 1 (10 rats), maintained in the absence of the causal 
stresses, was given 14 daily subcutaneous injections of 
cortisone acetate suspension of 5 mg./100 gm. body weight; 
Group 2 (five rats), maintained in the absence of the 
causal stresses, was not treated; Group 3 (five rats), 
maintained under heat and humidity stress, was treated in 
the same manner as Group 1; and Group 4 (five rats), 
maintained under heat and humidity stress, was not 
treated. Dermal permeability was assayed 48 hours after 
the last cortisone injection. At the end of the study period 
the areas of spread for the enzyme and saline injections 
were 277 mm’ and 103 mm’, 103 mm’ and 60.mm’, 137 
mm’ and 76 mm’, and 23 mm’ and 21 mm’ for Groups 1, 
2,3 and 5, respectively. In comparison with the results of 
Problem V, assay 48 hours after treatment resulted in 
much larger zones of spread for Group 1. Maintenance in 
the absence of the causal stresses resulted in greater 
spread than maintenance in their presence. 

Problem VII: The minimum duration of treatment with 
a dosage of 5 mg./100 gm. body weight to produce an in- 
crease in spread in rats which had been subjected to heat 
and humidity stress for three months was studied. Six 
groups of three rats each (239 to 407 gm.) were treated for 
1,2,3,4,5, and 14 days, respectively. Dermal permeability 
was assayed two days before and two days after treatment. 
Areas of spread generally showed an increase in spread 
with each increment of time of treatment. Group 1 showed 
increases of 114 and 113 per cent for the enzyme and sa- 
line injections, respectively. Generally, there was also an 
increase in the area of spread of the pre-treatment spots, 
indicating a renewal of spread to cortisone treatment. 

Problem VIII: The minimum dosage of cortisone ace- 
tate and ACTH necessary to effect an increase in spread 
in rats which had been subjected to heat and humidity 
stress for two months was studied. Groups of three fe- 
male rats (140 to 187 gm.) were given 14 daily subcutane- 
ous doses of 5.0, 0.5 or 0.05 mg. of cortisone acetate or 
ACTH per 100 gm. body weight. A control group was in- 
jected with 0.3 cc. of normal saline each day and another 
control group given no treatment. Dermal permeability 
was assayed two days before and two days after treatment. 
A direct relationship between dose and increased response 
was noted in the cortisone treated groups but not in the 
ACTH groups. Indeed, the increases of area of spread for 





the ACTH groups as well as for the group treated with 0.05 
mg./100 gm. body weight of cortisone were of the same 
order as those of the saline treated group. Thus these in- 
creases appear to be due to the trauma of injection or to 
the saline of the injections. All treated groups showed in- 
creases of at least 93 per cent (5.0 mg./100 gm. body 
weight of ACTH) and 153 per cent (saline injections) over 
the values of the non-treated group for the enzyme and ink 
injections, respectively. 

Problem IX: The question of whether the increased 
spread noted in Problem VIII with saline injections was due 
to the normal saline per se or to the chronic psychic stress 
incidental to the injections was studied. The effect of acute 
psychic stress upon dermal permeability was also studied. 
Seventeen female rats which had been subjected to heat and 
humidity stress for seven weeks were studied in the 
chronic stress study. Ten rats were injected daily for 22 
days with 0.3 cc. of normal saline, with a minimum of 
psychic trauma incident to the injections. Seven rats were 
given no treatment. In the study of acute psychic stress, 
nine intact rats and four adrenalectomized rats were sub- 
jected to the stress of swimming in water maintained at 
37°C until exhausted. Dermal permeability was assayed 
on the last day of treatment in the chronic stress study and 
two hours after removal from the bath in the acute stress 
study. Areas of spread for the saline treated rats did not 
differ significantly from those of the non-treated ' rats. 
Thus injection of normal saline without accompanying psy- 
chic trauma does not constitute an effective non-specific 
stress. In the acute stress study the mean post-stress 
value for hyaluronidase injections was 228 mm’, as com- 
pared to 78 mm’ for the pre-stress value. The adrenal- 
ectomized rats showed an increase from 73 mm’ to 108 
mm’ for hyaluronidase injections. Thus increase in der- 
mal spread of the intact rats can be attributed largely to 
the presence of the adrenal glands. 

Problem X: The nature of dermal permeability at vary- 
ing periods of time after prolonged treatment with corti- 
sone acetate or acute stress was studied. Forty-four fe- 
male rats (115 to 215 gm.) which had been subjected to 
heat and humidity stress for two months were adrenalecto- 
mized. Thirty-seven rats were treated with 14 daily doses 
of 5 mg./100 gm. body weight of cortisone acetate. Assays 
of skin permeability were made in each of five groups of 
seven or eight rats each, 90 minutes, 48 hours, 72 hours, 
ten days, and 50 days after the last cortisone injection and 
compared with values for a non-treated group. The mean 
area of spread for the treated rats, which was 184 mm? 90 
minutes after the last cortisone injection, rose to 405 mm” 
by the 10th day and fell to 286 mn” by the 50th day after 
the last cortisone injection for hyaluronidase skin tests. 

The dermal permeability of the nine acutely stressed 
rats of Problem [IX was assayed 2 hours and twenty min- 
utes, 24 hours, 6 days, and 27 days after renioval from the 
bath. The mean area of spread for hyaluronidase injec- 
tions, which was 280 mn?’ 2 hours and 20 minutes after the 
stress, rose gradually to 333 mm’ after 27 days. 

Problem XI: The eight cortisone treated rats of Prob- 
lem X whose dermal permeability had been assayed 10 
days after the last cortisone injection in that Problem, 
were injected with 5 mg./100 gm. body weight of cortisone 
acetate suspension four days after the above assay. Ejight- 
een hours later each rat received 1 cc. of adrenal cortex 
extract, which in turn was followed two hours later by 1 cc. 
of extract injected immediately preceding assay with 
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hyaluronidase of dermal permeability of one rat of the 
group. At 10 minute intervals the remaining members of 
the group were similarly treated. The mean area of 
spread after treatment as compared with 405 mm’ at four 
days before treatment, was 574 mm’. Thus cortisone does 
not effect a decrease in hyaluronidase spread in cortisone 
treated chronically stressed rats, although it does have 
that effect in non-stressed rats. 

Twenty of the cortisone treated rats of Problem X 
were divided into three groups and injected with 0.04 cc., 
0.02 cc., and 0.01 cc., respectively, of adrenal cortex ex- 
tract simultaneously with the hyaluronidase solution 48 
hours after the last cortisone injection. No change in der- 
mal spread was noted, 


SUMMARY 


1. Chronic heat and humidity excess constitutes an ef- 
fective stress. After such treatment dermal connective 
tissue shows a refractoriness to the spread of hyaluroni- 
dase and saline solutions which is not removed by adrenal- 
ectomy. Freedom from the causal stresses produces a 
slow recovery in dermal permeability. 

2. Cortisone, ACTH in relatively small doses, and 
prolonged chronic, as well as acute psychic, stress pro- 
duces increases in dermal spread of both hyaluronidase 
and saline intradermal injections in chronically stressed 
rats. A single pharmacologic dose as well as an acute 
psychic stress can cause increased dermal spread in the 
chronically stressed rat. 

3. The effect of cortisone in increasing dermal per- 
meability of chronically stressed rats is diminished by 
continued maintainence of the causal stress. 

4. The increase in spread elicited by cortisone or 
acute psychic stress in chronically stressed adrenalecto- 
mized and intact rats, respectively, does not decrease 
after elimination of the adrenal steroids which presumably 
brought about the increase. 

5. Adrenal cortex hormones do not inhibit hyaluroni- 
dase directly, as is shown by the continued high degree of 
spread with the enzyme when the latter is injected shortly 
after or simultaneously with the hormones in chronically 
stressed rats whose dermal permeability had been caused 
to increase by prolonged cortisone treatment. 

6. Cortisone treatment causes a renewal of spread of 
pre-treatment injections in chronically stressed rats. 

139 pages. $2.00. 
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INTRODUCTION 


Since William Withering introduced digitalis into phar- 
macy and medicine in 1820, this drug has held an impor- 
tant position in therapeutics. Because life expectancy has 
been continuously increasing and more people are now in 
the age group where the degenerative type of heart disease 
is common, the usefulness of digitalis is assuming still 
greater importance. 

The active principles found in various species of digi- 
talis are called cardiac glycosides. While these constitu- 
ents are characterized by having a highly specific and 
powerful action on the heart muscle, they are easily de- 
stroyed by heat and enzymatic action. 

The objectives of the present research are to determine 
whether freeze drying, a method of desiccation, is appli- 
cable to the processing of leaves of Digitalis purpurea L. 
and Digitalis lutea L.; to compare important changes, if 
any, that occur as a result of freeze drying with the re- 
sults obtained from material oven-dried at 50°C. for 
thirty-six hours; and to report any additional information 
regarding the preparation, storage, and use of dosage 
forms of these drugs. 

The importance of controlling the enzymatic activity 
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in digitalis leaves has been shown by several investi- 
gators.’,* Since the enzymatic actions depend chiefly upon 
temperature and time, it seems that by drying the leaves 
at low temperature and under conditions not favorable for 
enzymatic activity, it would be possible to inhibit the de- 
struction of the constituents of the drug. 

A method of drying heat labile material is freeze dry- 
ing. Chambers and Nelson® have shown that lyophilization 
is applicable for drying belladonna leaves. King and 
Gisvold* and Youngken, Djao, and Tsao” have reported that 
the potency of the constituents of Digitalis purpurea leaves 
could be preserved by quick-freezing. Freeze drying has 
also been used successfully in drying sera and bacteria.° 

The Stokes Freeze Drying Equipment Model 2004-L 
proved very efficient in drying leaves of both Digitalis 
purpurea and Digitalis lutea. Temperatures as low as 
-40°C. were maintained during the freezing process, while 
pressures in the range of 200 microns were obtained dur- 
ing the drying procedure. 








EXPERIMENTAL 


The materials used in the investigation were the leaves 
from Digitalis purpurea L., lst and 2nd year plants, and 
Digitalis lutea L., 2nd and 3rd year plants. 

The leaves were collected at random from the Drug 
Garden of the College of Pharmacy, The Ohio State Uni- 
versity. Material from each of the above plants was di- 
vided into two lots, “A” to be oven-dried at 50°C. for 
thirty-six hours, and *B” to be freeze dried. All samples 
to be freeze dried were packed in “dry ice” immediately 
after harvesting in order to prevent as far as possible any 
change in the constituents by the enzyme or other re- 
actants. 

Sample 1A, Digitalis purpurea, 2nd year plants, was 
oven-dried at 50°C. for thirty-six hours. Sample 1B, 
Digitalis purpurea, 2nd year plants, was freeze dried. 

~ Samples 2A, Digitalis lutea, 2nd year plants, 3A, Digi- 
talis lutea, 3rd year ear plants, and 4A, Digitalis purpurea, 
ist year plants, were dried in the same manner as 1A. 

Samples 2B, Digitalis lutea, 2nd year plants, 3B, Digi- 
talis lutea, 3rd year ear plants, and 4B, Digitalis purpurea 2a, ist 
year plants, were treated in the same manner as 1B. 











Density and Cell Size 


Since the freeze-dried samples appeared to have 
greater bulk, the densities of all powders were:deter- 
mined. The size of the parenchyma cells of both the pow- 
ders and the intact leaves of samples 3A, 3B, 4A, and 4B 
was also measured. 

Accurately weighed samples of the powders were 
placed into a 40 ml. graduated centrifuge tube, centrifuged 
at 1600 r.p.m. for five minutes, and the volumes occupied 
by the samples were determined. The results show that 
the freeze-dried samples were approximately twice as 
bulky as the oven-dried material. 

Chloral hydrate mounts of the powdered drugs and 
transverse sections mounts of the intact leaves indicate 
that no significant difference could be observed in the size 
of the parenchyma cells of either the freeze-dried or oven- 
dried products. 





Moisture Content 


The percentage of moisture was determined by the 
U.S.P. XIV methods for mat2rial containing no principles 
volatile at 100°C. Freeze drying gave results comparable 
with those obtained with the oven-drying procedure. All 
samples were within the official limits for Digitalis 


purpurea. 


Ash Content 


Ash determinations were performed according to the 
U.S.P. XIV procedure. All samples were well within the 
official requirements for acid insoluble ash of Digitalis 





purpurea. 


Total Extractives 


In order to determine whether the methods of drying 
had any effect on the amount of solids extracted, the total 
solids in the alcoholic extracts and in the tinctures were 
determined. 

The data obtained indicate that more total solids were 
extracted from the oven-dried samples of Digitalis lutea 
and Digitalis purpurea, lst year plants, than from the cor- 
responding freeze-dried products. In the case of Digitalis 


purpurea, 2nd year plants, more solids were extracted 


from the freeze-dried material. No reasons are given at 
the present time for this behavior other than to state that 
these samples were gathered while the plants were flower- 
ing and some of the leaves contained small brown spots. 


Sugar Content 


To determine the sugar content of the samples, aliquots 
of the alcoholic extracts were treated and analyzed accord- 
ing to the A.O.A.C. methods.’ The carbohydrates were de- 
termined according to the Memsen and Walker method and 
expressed in terms of dextrose. 

The oven-dried samples of Digitalis lutea contained a 
higher sugar content than the corresponding freeze-dried 
samples. 

No significant difference was observed with either the 
freeze-dried or oven-dried samples of Digitalis purpurea. 

It might be assumed that the increase in the sugar con- 
tent was due to the extraction of more total glycosides, but 
the results of the chemical assays of both the alcoholic ex- 
tracts and the tinctures as well as the toxicities of the 
tinctures indicate that this assumption is not entirely true. 
Since oven-drying causes proteolysis, it would seem that 
this method of drying could also alter the fixed cellular 
carbohydrate material in such a manner that it is more 
readily extracted with alcohol. This may account to some 
degree for the increased amount of solids as well as 
Sugars in the extractives of the oven-dried samples of 


Digitalis lutea. 





Rate of Glycosidal Extraction 


Because of the difference in bulk, it was suggested that 
the freeze-dried samples might allow greater penetrability 
of the menstruum and thus bring about a quicker and more 
complete extraction of the glycosides. Accurately weighed 
samples of 4A and 4B were placed in an 80 ml. percolator, 
macerated with U.S.P. Alcohol for periods of twelve and 
twenty-four hours, and then percolated at the rate of 1 ml. 
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per minute. Four 25 ml. portions were collected and as- 
sayed for total glycosides by the modified Knudson- 
Dresbach method.*® The results indicate that the glycosides 
are extracted quicker from the freeze-dried material; 
however, the data seem to show that very little difference 
resulted when the maceration period was increased from 
twelve to twenty-four hours. 


Total Nitrogen 


Total nitrogens were determined for the crude drugs in 
order to determine whether any nitrogen was lost during 
the drying procedures. 

Aliquot portions of the alcoholic extracts were also as- 
sayed for total nitrogen in order to determine whether the 
drying processes increased on the amount of nitrogenous 
material extractable with alcohol. There was found to be 
no difference in the total nitrogen present in the powders 
or in the alcoholic extracts. 

Total nitrogen of the lyophilized water-soluble extracts 
prepared by freeze drying the infusions of the drugs show 
that the samples made from the oven-dried material con- 
tain significantly more nitrogen than those made from the 
corresponding freeze-dried products. This indicates that 
some proteolysis had occurred during oven-drying and this 
material was more soluble in water than in alcohol. 


Chlorophyll Content 


The content of total chlorophyll, chlorophyll “a” and 
chlorophyll *b” was determined according to the A.O.A.C. 
method. ° 

The results indicate that the freeze-dried products con- 
tain more total chlorophyll and chlorophyll “a” than the 
corresponding samples which were oven-dried. No signifi- 


cant difference in chlorophyll “b” was observed with sam- 
ples which were dried by either method. It appears that 
freeze drying preserves more chlorophyll than oven-drying 
at 50°C. for thirty-six hours. 


Total Glycosides and Toxicity Tests 


The total alcoholic extracts and the tinctures were as- 
sayed chemically for total glycosides by the modified 
Knudson-Dresbach method.® Toxicity tests were also per- 
formed by the Hiner method.” While there was found to 
be no significant difference in the toxicity of the tincture 
prepared from any of the samples, there was a noticeable 
difference between the tinctures and alcoholic extracts 
prepared from the samples subjected to both methods of 
drying when tested chemically. The samples made from 
the oven-dried material appeared to have a higher glyco- 
sidal content. A possible explanation for the difference is 
given by several investigators’); it has been shown that 
secondary glycosides as well as aglycones give a greater 
optical density to the color reaction of this test than pri- 
‘mary glycosides when equal weights of these constituents 
are compared. If primary glycosides are broken down to 
secondary glycosides and aglycones by heat and enzymatic 
action, it is easily understood why the oven-dried samples 
show supposedly higher glycosidal readings when assayed 
by the modified Knudson-Dresbach method. 


Preparation and Properties of a Lyophilized 
Water-Soluble Extract 


Lyophilized water-soluble extracts were prepared by 
freeze drying official infusions of each sample of drug. 


- Toxicity tests using the Hiner method'® as well as chemical 


assays by the modified Knudson-Dresbach method show 
that the potencies of the extracts compare favorably with 
the potencies of the tinctures when equal concentrations 
are tested. The toxicity tests show no evidence that the ex- 
tracts prepared from the freeze-dried samples were more 
potent than those made from the oven-dried samples. The 
chemical tests showed the same discrepancies that were 
present in the alcoholic extracts and tinctures. Again dif- 
ferences are probably due to the variation in primary and 
secondary glycosides. 

Aqueous solutions of the lyophilized water-soluble ex- 
tracts were injected intravenously info four rabbits in 
order to determine if antibodies could be produced with 
this material. 

The precipitant tests indicate that no agglutinins were 
present; however, it is felt that more tests should be run 
before definite conclusions can be made. 


CONCLUSIONS 


The following conclusions were drawn from the data ob- 
tained in this study: 

1, Freeze drying is applicable as a means of drying 
leaves of Digitalis purpurea L. and Digitalis lutea L. It is 
suggested that this method of drying be adopted for leaves 
of Digitalis purpurea that are to be used as a source of ma- 
terial for the official preparations of this drug. 

2. The moisture content of the lyophilized material 
compares favorably with that found for the corresponding 
oven-dried samples. 

3. When equal weights of material are compared, the 
volumes occupied by the freeze-dried drugs are approxi- 
mately twice as large as those occupied by the correspond- 
ing oven-dried samples. 

4. No evidence is presented to show that oven-drying 
affects the cell size of the leaves any more than the freeze 
drying procedure. 

5. Lyophilization has no effect over oven-drying on the 
amount of total solids extracted with alcohol from Digitalis 
purpurea, ist year plants. Freeze drying increases the 











total solids extracted with U.S.P. Alcohol from Digitalis 


purpurea, 2nd year plants. 








6. Oven-drying increases the amount of total solids 
extracted with U.S.P. Alcohol from Digitalis lutea. 

7. Lyophilization facilitates the rate of glycosidal ex- 
traction from Digitalis purpurea, lst year plants, when 
U.S.P. Alcohol is used as a menstruum. 

8. Evidence indicates that most of the glycosides and 
sugars are extracted by U.S.P. Alcohol from samples dried 
by either method. 

9. The lyophilized water-soluble extracts made from 
the infusions of the oven-dried materials contain more 
nitrogenous material than those made from the correspond- 
ing freeze-dried samples. 

10. No evidence was presented which indicated that the 
total alcoholic extracts from the oven-dried samples con- 
tained more or less nitrogenous material than was present 
in the extracts of the corresponding lyophilized products. 

11. Oven-drying increases the amount of carbohydrate 





material extracted with U.S.P. Alcohol from Digitalis lutea. 
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Freeze drying has no effect over oven-drying on the 
amount of carbohydrate material extracted from Digitalis 
purpurea. 

12. Lyophilization preserves more total chlorophyll and 
chlorophyll “a” than oven-drying. No significant difference 
was observed in the amount of chlorophyll *b” present in 
either the oven-dried or lyophilized samples. 

13. A method is given for the preparation of a lyophil- 
ized water-soluble extract of digitalis. 

14. In regard to the toxicity of the tinctures and the 
lyophilized water-soluble extracts, it was found that no 
significant difference occurred with samples made from 
either the oven-dried or lyophilized material. 

15. The results of the modified Knudson-Dresbach 
colorimetric determinations of the total glycosides indi- 
cate notable differences in the samples dried by different 
methods. It is suggested that the differences might be 
caused by variations in the amounts of primary and sec- 
ondary glycosides. 

16. Both the toxicity tests and the colorimetric assays 
indicate that the lyophilized water-soluble extracts com- 
pare favorably with the corresponding tinctures when equal 
concentrations of the two forms are tested. 

17. The results of the assays substantiate earlier re- 
ports that values obtained by the modified Knudson- 
Dresbach test are generally higher than the values obtained 
by bioassay procedures. 

18. The results of the precipitant tests indicate that no 
antibodies are developed in the rabbit when the lyophilized 
water-soluble extracts are injected intravenously at inter- 
vals of three days for a period of fifteen days. 

19. It is suggested that a complete chromatographic 
study be carried out on the extracts of the samples dried 
by both methods in order to determine the type and quantity 
of glycosides present. 112 pages. $2.00. 
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The use of Amphiachyris dracunculoides as a home 
remedy for coughs and colds has been established in the 
southwestern part of United States for many years. The 
dried, flowering tops of the plant are used to make a syrup. 
The syrup is prepared by first making an infusion of the 
plant’s dried branching portions, which include the flowers, 
upper stem, and leaves. The liquid obtained in this manner 
is thickened with sugar to a syrupy consistency. 

A survey of literature on the subject revealed very 
little concerning the constituents of the plant. Harris’ 
showed through hydrolysis that a glycosidic substance was 
present in an alcoholic extract of the plant. 

The present study was initiated with the intention of 
more completely classifying the plant as.a therapeutic 
agent by the isolation of such active ingredients as might 
form a basis for the therapeutic usefulness of the plant. 

The samples of plant used in this investigation were 
collected from a farm near Mangum, Oklahoma. The 
flowering tops were ground in a Wiley mill using a number 
20 mesh screen. 

Determination of Total Ash.— Total ash determinations 
were made on 3 samples of the air dried material. The 
average percentage of total ash was determined to be 5.26 
per cent. 

Determination of Acid Insoluble Ash.— The 3 residues 
from the determination of total ash were digested in dilute 
hydrochloric acid. The residues remaining after the di- 
gestion were isolated and weighed to determine the acid in- 
soluble ash. The average percentage of acid insoluble ash 
was determined to be 1.32 per cent. 

Determination of Crude Fiber.— Crude fiber determi- 
nations were carried out on 3 samples of the ground plant 
in the official USP manner.” The average percentage of 
crude fiber was determined to be 25.3 per cent. 

Moisture Determination.— With the use of the toluene 
distillation method, moisture determinations were carried 
out on 3 samples of the plant. The average percentage of 
moisture was determined to be 5.62 per cent. 

Glycosides and Alkaloids.— A preliminary examination 
was conducted upon 50 g. of the ground plant for alkaloids 
and glycosides. The Stas-Otto process’ was used, and a 
glycosidic substance was shown to be present. A nitro- 
genous substance was isolated as colorless crystals melt- 
ing at 270° (decomp.), which gave precipitates with such 
alkaloidal reagents as Valser’s reagent, Wagner’s reagent, 
and gold chloride solution. 
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Selective Solvent Extraction.— Three 250 g. samples 
of the dried, ground plant were extracted in a soxhlet ap- 
paratus with a series of solvents. Table I is a summary 
of the weights in grams of the extracts obtained. 





Table I 
Sample 1 





Solvent Sample 2 


Petroleum ether 12.5 11.0 
Ethyl Ether 18.7 19.1 
Chloroform 1.3 9.1 
Alcohol 32.5 30.9 
Water 28.6 20.2 
Dilute Acid 10.2 11.0 
Dilute Alkali 21.3 23.9 
Residue 117.8 123.6 1 


Sample 3 

















The Wax.— A 12 g. sample of the petroleum ether ex- 
tract was saponified with an alcoholic solution of potas- 
sium hydroxide. The saponified mixture was repeatedly 
extracted with ether. The ether was removed on a steam 
bath, and the residue dried to constant weight. The amount 
of nonsaponifiable matter thus obtained amounted to 7.0 g. 
The nonsaponifiable material was extracted with hot alco- 
hol. On cooling the extract, a waxlike solid was obtained, 
which, after digestion in concentrated sulfuric acid and 2 
recrystallizations from alcohol and 2 from acetone, melted 
at 67-68°. This compound did not absorb bromine. 

Following the procedure of Piper and Chibnall* the 
transition, melting, and freezing points were determined, 
and these are compared to the reported values of hentria- 
contane in Table II. 





Table II 


Melting 
Point 





Heating 
Transition 


Cooling | Solidify- 
Transition| ing Point 





Isolated 


Fraction 61.3-61.5° | 67.5-.8° 


67.6-.8° 


67.1-67.5° 
67.3° 


66. 5° 


Hentriacontane | 62-62.5° 66.2° 

















The Sterols.— The mother liquor remaining after the 
fractional crystallization of the alcohol soluble fraction of 
the nonsaponifiable portion of the petroleum ether extract 
was reacted with a 1/2 per cent alcoholic solution of digi- 
tonin. A portion of the resultant digitonide was split by 
means of acetic anhydride to yield a sterol acetate melting 
at 158-160°. The remainder of the digitonide was split in 
a pyridine solution according to Schoenheimer.® After 2 
recrystallizations from alcohol, 12 mg. of a material was 
obtained which melted at 135-138°. 

The melting point of the sterol and its acetate did not 
agree with any reported values of plant sterols. 

The Fatty Acid.— The saponified portion of the petro- 
leum ether extract was concentrated and acidified with 
0.5 N sulfuric acid. The free organic acids were extracted 
with ether and the ether removed to yield 1.1 g. of a mix- 
ture of acids. The mixture of crude acids was separated 
into saturated and unsaturated fatty acids by means of the 
Twitchell lead salt method.® By this method 580 mg. of 
crude saturated fatty acids were obtained. 

The mixed saturated fatty acids were resolved chro- 
matographically on magnesium oxide according to the 
method of Graf and Skau.’ A sample of 128 mg. of the 





mixed fatty acids was separated on a column to yield 3 
zones. One of the zones was identified as palmitic acid, 
melting point 64-64.5°, neutral equivalent 248, anilid melt- 
ing point 87-88°. The acid fiom the second zone had a 
melting point of 53-54° corresponding to myristic acid; 

the third zone could not be purified to give a constant melt- 
ing point. | 

The Volatile Oil.— It had previously been shown that a 
volatile oil was present. The plant was ground in a Wiley 
mill using a number 8 screen, and 8.1 Kg. of the ground 
plant were steam distilled in a Lloyd extractor. The 
yellow colored oil obtained in this manner measured 142 
ml., and had the following properties: density 0.9135, re- 
fractive index 1.4784, optical rotation (-) 15° 36’, acid num- 
ber 1.06, ester number 26.1, ester number after acetyliza- 
tion 64.8. 

Examination of the Essential Oil.— The conventional 
methods for the separation of essential oils into their com- 
ponents is not always satisfactory. The application of 
chromatography to the separation of essential oils into 
their constituents was investigated. 

The oil was separated into a hydrocarbon fraction and 
an oxygenated fraction by means of chromatography on si- 
licic acid according to the method of Kirchner.® Petroleum 
ether (30-60°) was used to elute the terpene fraction and 
ethyl acetate was used to elute the oxygenated fraction. 

The solvents were removed by distillation at reduced pres- 
sure. In this manner 65 ml. of terpene hydrocarbons and 
23 ml. of oxygenated compounds were obtained. 

In order to obtain information as to the number of con- 
stituents in the terpene and oxygenated fractions the tech- 
nique of chromostrip chromatography was utilized.® This 
technique indicated 3 compounds in the terpene fraction 
and 5 compounds in the oxygenated fraction. 

Characterization of the Terpene Fraction.— The ter- 
pene fraction was fractionally distilled through a 30 cm. 
column packed with 1/8 inch glass helices. The still head 
was of the Whitmore- Lux total condensation variable take- 
off design, and the column had an H.E.T.P. of 2.5 cm. 
Fifty-five ml. of terpenes were distilled, and 30 fractions 
were collected by intermittent take-off. Three major sepa- 
rations were obtained, and upon this basis fractions 7 to 15 
were combined, 18 to 23 were combined, and 25 to 30 were 
combined. Each combined fraction was distilled 2 times 
over sodium, and stored in amber glass under nitrogen. A 
summary of the properties of the combined samples is 
given in Table III. 








Table III 


Refractive 
Index 


1.4759 
1.4724 
1.4965 





Boiling 
Point 


165-167° 
175-177° 
247-250° 


Optical 
Rotation 


~26° 2’ 
+75° 24’ 
-08° 32’ 


Density 
0.869 
0.843 
0.912 




















Identification of a-Pinene.— Fractions 1 to 5, com- 
prising the heads of the fractionation of the terpenes, were 
submitted to the action of nitrosyl chloride according to 
the method of Ehest&dt.’° A nitrosochloride was obtained 
in small yield, which, after recrystallization from chloro- 
formmethanol, melted at 102°, undepressed by an authentic 
sample of a-pinene nitrosochloride. The nitrolbenzylamine 
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was formed from the nitrosochloride by reaction with ben- 
zylamine. After 2 recrystallizations from alcohol the ni- 
trol melted at 120-121° , undepressed by an authentic sam- 
ple of a-pinene nitrolbenzylamine. 

Identification of B-Pinene.— Sample 1 failed to yielda 
nitrosochloride. Four grams of sample 1 were oxidized 
with potassium permanganate according to the method of 
Délépine.’ The yield of crude acids was 2.6 g., which 
upon treatment with 5 ml. of 10 per cent sodium hydroxide 
solution, deposited a white powder. The solid was purified 
by 3 recrystallizations from hot water. The pure sodium 
salt (150 mg.) was acidified, and the free acid was recrys- 
tallized from benzene-hexane. Nopinic acid, melting point 
127.5-28.5°, was obtained. An infrared spectrogram of 
sample 1 corresponded to that of an authentic sample of f- 
pinene. Anal.— Calcd. for C,,H,, : C, 88.16; H, 11.84. 
Found: C, 88.36; H, 11.47. 

Identification of d-Limonene.— One gram of sample 2 
was placed in a solution of 1 ml. of amyl alcohol and 2 ml. 
of anhydrous ether, and treated with bromine at 0°. An oil 
separated which crystallized only after long standing in the 
cold. After recrystallization twice from ethyl acetate and 
twice from methanol the compound melted at 103-104°, un- 
depressed by an authentic sample of limonene tetrabro- 
mide. The nitrosochloride was prepared from 1 ml. of 
sample 2, and from this the nitrolbenzylamine was pre- 
pared. The melting point of the nitrol was 90-91°, unde- 
pressed by an authentic sample of limonene nitrolbenzyl- 
amine. An infrared spectrogram of sample 2 was identical 
with one of limonene. Anal. — Calcd. for Cy) Hig: C, 88.16; 
H, 11.84. Found: C, 88.36; H, 11.97. 

Identification of 1-Cadinene.— A 2 g. portion of sample 
3 was placed in a flask with 0.94 g. of sulfur and heated 
for 6 hours. During this time the temperature was ele- | 
vated from 200° to 265°. The reaction mixture was distilled 
at 15 mm. pressure to yield 1.01 g. of light yellow oil. The 
oil was added to 10 ml. of a saturated alcoholic solution of 
picric acid, and the solution warmed. On cooling, 0.78 g. 
of solid picrate precipitated. After 2 recrystallizations 
from alcohol the picrate melted at 114-115°. A sample of 
the picrate was dissolved in benzene and poured onto a 
column of alumina. After the column was washed with 20 
ml. of benzene, and evaporation of the eluate on a steam 
bath, a pale yellow oil resulted. The properties of the oil 
were: boiling point 289°, refractive index 1.5850. Re- 
ported values for cadalene are: boiling point 291-292°, re- 
fractive index 1.5851. : 

One gram of sample 3 was placed in 1 ml. of dry ether, 
and was treated with dry hydrogen chloride at 0°. A solid 
was obtained after evaporation of the ether, and, after 3 
recrystallizations from absolute alcohol, melted at 117.5- 
118.5°, undepressed by an authentic sample of cadinene 
dihydrochloride. 

An infrared spectrogram obtained on a Baird Associ- 
ates automatic recording spectrophotometer gave the 
following absorption bands: 


Cm™ Microns 
2800 3.6 
1635 6.1 C= e~ 
1450 6.9 CH, and CH, 
1370 7.3 CH, 

885 11.3 -C— CH— 




















Assignment 
CH, and CH, 


Anal. — Calcd. for C,;H.,: C, 88.16; H, 11.84. Found: C, 
88:07; H, 12.01. 

Identification of 1-Borneol.— The oxygenated fraction 
was distilled at 27 mm. of pressure with the collection of 
4 fractions. A solid appeared in the first 3 with cooling. 
The 3 fractions were filtered and a solid collected amount- 
ing 2.2 g. Upon recrystallization from petroleum ether, a 
white crystalline solid in the form of hexagonal plates was 
obtained, melting at 202.5-203.5° (sealed tube). An infra- 
red spectrogram of this substance was identical with that 
of an authentic sample of borneol. The p-nitrobenzoate 
was prepared, and after 2 recrystallizations from alcohol, 
melted at 134°, undepressed by an authentic sample. The 
specific rotation was determined to be (-) 39°0’ (c = 2, 
abs. alc.). 

Displacement Analysis of Terpenes.— The separation 
of a mixture of hydrocarbons by means of selective ad- 
sorption depends upon the fact that the tendency for hydro- 
carbons to be adsorbed on silica gel decreases in the 
order: Aromatics > olefins > saturates.” The possibility 
that the varying degrees of unsaturation of the terpene hy- 
drocarbons would lend themselves to the displacement 
analysis of Tiselius*” was investigated. Adsorption iso- 
therms were determined for limonene, a-pinene, and tolu- 
ene in the usual manner, and are shown in figure 1. The 











20 
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Fig. 1. Adsorption of @-pinene, toluene, and limonene 
on silica gel. 


adsorption coefficient is shown as a dotted line to the ori- 
gin, and since it cuts both terpene isotherms, it should ef- 
fect a separation according to the theory of displacement 
analysis.** The separation is shown graphically in a plot 
of refractive index of the eluate vs. volume of a mixture of 
10 per cent limonene and 15 per cent &-pinene in n-hexane. 
The column used was silica gel 1 cm. by 13 cm., and the 
results are shown in figure 2. The zone which corresponds 
to a-pinene appears as a definite step, while that of limo- 
nene appears as a weak step or inflection point. This 
method was applied to the terpene fraction of the oil of 
Amphiachyris dracunculoides using 25 per cent toluene in 








hexane as the displacing agent. The results ar? shown in 
a plot of the refractive index vs. volume, and is given in 
figure 3. Four breaks are evident in the curve: an initial 
step corresponding to the small amount of a-pinene shown 
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Fig. 2. Displacement analysis of @-pinene and limonene 


with 25 per cent toluene in hexane, on silica gel. 


present in the oil, a second step corresponding to B- 
pinene, the inflection point of limonene, and finally a step 
corresponding to cadinene. 
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Fig. 3. Displacement analysis of the terpenes of the 
oil of Amphiachyris dracunculoides by toluene. 





The fact that limonene appeared as a weak step or in- 
flection point in figures 2 and 3 is undesirable in that if the 
concentration is low the point may be lost. Thus, addi- 
tional work is indicated to attempt to find a developer 
which increases the sharpness of the limonene zone. 


Summary 


1. Crude drug constants were determined for the plant 
Amphiachyris dracunculoides. 

2. The weights of extracts using selective solvents are 
presented, 

3. A basic substance melting at 270° has been isolated 
but not characterized. 

4. An aliphatic hydrocarbon mainly hentriacontane has 
been isolated. 

5. A sterol mixture has been found to be present. 








6. Palmitic acid has been isolated and characterized. 
Another acid melting at 53-54.5° was isolated but not char- 
acterized. 

7. An essential oil was isolated, and approximately 83 
per cent of it was characterized. 

8. The terpene fraction was shown to consist of a- 
pinene, B-pinene, limonene, and cadinene. 

9. l-Borneol was isolated and characterized. 

10. The method of displacement analysis has been 
adapted to the separation of terpene hydrocarbons on silica 
gel, 


Conclusions 


A number of substances have been isolated from the 
plant Amphiachyris dracunculoides, and most of them have 
been characterized. 

An essential oil has been obtained in approximately 1.7 
per cent of the dried plant. This oil has been incompletely 
characterized, and future work is indicated for a complete 
characterization of the oxygenated fraction of the oil in 
order that a more complete evaluation of the oil may be 
made. 

A method of chromatographic separation of terpene hy- 
drocarbons on silica gel has been developed along the lines 
of displacement analysis. This method, while separating 
simple synthetic mixtures, did not give a completely satis- 
factory separation of all the constituents of the terpene 
fraction of the oil of Amphiachyris dracunculoides. How- 
ever, a separation was effected of sufficient magnitude to 
indicate that with further development it should be possible 
to effect a satisfactory separation of terpene hydrocarbons 
on silica gel. 122 pages. $2.00. 
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STIMULATION OF SALIVARY SECRETION 
BY A GROUP OF ALIPHATIC AMINES; 
THEIR MECHANISM OF ACTION 
AND STRUCTURE-ACTIVITY RELATIONSHIPS 


(L. C. Card No. Mic 58-1490) 


David C. Jerram, Ph.D. 
University of Arkansas, 1958 


Major Professor: Lloyd D, Seager 


In the determination of the pharmacology of aliphatic 
amines, it has been reported that some of the amines stim- 
ulate the salivary glands of dogs. It has also been deter- 
mined that the aliphatic amine, 2-methylamino-iso-octene, 
has a peripheral cholinergic effect on the submaxillary 
gland of the dog. The objectives of this study were to de- 
termine in the dog: 

1. The mechanism of action of the secretory effect of a 
group of seventeen chemically related aliphatic amines. 

2. If the sympathetic and parasympathetic effects of these 
amines vary inversely. 

3. The relationship between molecular structure and 
secretory activity of these amines. 

The presence of a central component in the secretory 
response was tested for by eliciting a bilateral response in 
the presence of unilateral denervation of the submaxillary 
glands. A possible effect on the ganglion was tested for by 
the administration of agents which depressed synaptic 
function. A cholinergic effect was determined by the ad- 
ministration of atropine. 

Sympathetic effects of the amines were quantitated by 
a determination of the mean pressor response to a stand- 
ard dose of each compound. Parasympathetic effects were 





quantitated by a determination of the secretory response of 
the submaxillary gland to a standard series of drug admin- 
istrations. The relative secretory activity was determined 
from the time of onset of secretion, the percentage of ani- 
mals in which a secretory response was elicited, the maxi- 
mum rate of response and the volume of response. The 
relationship between molecular structure and secretory 
activity was determined by an analysis of the data obtained 
in the determination of the relative secretory activity of 
the amines. 

The bilateral secretory response to thirteen of the 
amines was found to be unaffected by unilateral denervation 
as determined by the time of onset and the volume of se- 
cretion. Ganglionic depressents did not modify an existing 
secretory response to 2-methylamino-iso-octene, and ap- 
parently had no effect on the response to the subsequent 
administration of 2-methylamino-iso-octene, 2-methyl- 
aminoheptene, and 2-isoamylamino-iso-octene. Atropine 
was found to reduce markedly or block completely the se- 
cretory response to the fifteen active amines. 

It was found that the relative sympathetic and para- 
sympathetic effects of these amines did not vary inversely. 
Rather, those compounds most active in regard to their 
sympathetic effect were also the most active in regard to 
their parasympathetic effect. For the most part, the rela- 
tive sympathetic and parasympathetic activity was the 
same or nearly so. 

The determination of the relationship between molecu- 
lar structure and secretory activity revealed that secre- 
tory activity was greater in seven-carbon chain compounds. 
Increasing or decreasing the carbon chain length resulted 
in a decrease in the secretory activity. Methyl and hy- 
droxyl substitution on the carbon chain were found to de- 
crease the secretory activity. Dimethyl substitution pro- 
duced a proportionately greater decrease in secretory 
activity than monomethyl substitution. The position of the 
methyl substitution apparently was not a determining fac- 
tor. Hydroxymethyl substitution depressed secretory ac- 
tivity more than methyl substitution. The effect of carbon 
chain desaturation was not revealed. Increasing the length 
of the N-substitution decreased the secretory activity. Se- 
cretory activity was decreased to a greater extent by a 
five-carbon N-substituent than by a three-carbon N- 
substituent. 

Stimulation of the submaxillary gland of the dog by ali- 
phatic amines was found to be a direct, parasympathetic 
effect. A high degree of parallelism was found between the 
known effects of modification of molecular structure on 
pressor activity and the effects of modification of molecu- 
lar structure on secretory activity. 83 pages. $2.00. 
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IS EXISTENCE A PREDICATE? 
(L. C. Card No. Mic 58-1075) 
Joseph Gerard Bussy, S.J., Ph.D. 
University of Washington, 1957 


CHAPTER I. THE ONTOLOGICAL ARGUMENT 
In the discussion between Descartes and Gassendi the 





problem was raised explicitly for the first time as to 
whether existence is a property or predicate. The chapter 
is historical and traces the relevance of the problem to the 
various formulations of the ontological argument for the 
existence of God, from Anselm to Leibniz, concluding with 
a summary of the view of Hume on existence, and of the 
criticism of the problem and its solution by Kant. Kant’s 
criticism, while apparently sound in as much as it denies 
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that existence is a property or predicate, does not appear 
to be directly relevant to the ontological argument as for- 
mulated by Leibniz, the Leibnizian formulation being in- 
valid for other reasons. 


CHAPTER II. THE APPROACH OF THE LOGICIANS 

The question of the logical status of existence has been 
discussed by modern logicians, and the views of four of 
them are briefly discussed. With the exception of G. E. 
Moore, whose conclusion is cautiously noncommital, these 
four agree that in the language of modern logic existence 
is not a predicate: it plays the role of being a logical aux- 
iliary symbol (Wm. Kneale); of being the property of a 
propositional function (Bertrand Russell); of being the 
value of a variable (W. V. Quine). Kneale and Russell ap- 
pear to think that the solution of the logical problem 
settles the ontological problem as well. Quine, on the 
other hand, seems to think, rightly, it is believed, that log- 
ical theory should be adapted to ontological positions 
rather than be used autonomously to solve ontological 
problems. At any rate, his view in this regard is explicit 
as far as the controversy between nominalists and realists 
is concerned. 


CHAPTER III. ETIENNE GILSON 

The problem originating in the ontological argument is 
taken up in its own right by Etienne Gilson, who argues 
that existence is not a property nor predicate, and that it 
is not given in a concept at all, but is known only ina 
“one-term” judgment. His position appears to be a de- 
velopment of, rather than a mere repetition of, the position 
of Thomas Aquinas. An attempt is made to clarify this de- 
velopment as it is expounded primarily in the last two 
chapters of Being and Some Philosophers, and to supply 
some background material which appears to be essential 
to the proper understanding of Gilson’s position. 








CHAPTER IV. CLARIFICATION OF TERMINOLOGY IN 
THE ABOVE TYPE OF METAPHYSICAL 
THEORY 
The position adopted by Gilson supposes a theory of the 
metaphysical structure of being based upon the Aristote- 
lian theory of potentiality and act, and the application of 
that theory to the existential order as developed by 
Aquinas. A brief account of these theories is offered, to- 
gether with some attempt to clarify the meaning of some 
of the terminology employed, such as “act of existing,” 
“merely possible being,” etc. The conclusion is reached 
that, within the context of this theory, existence, which is 
not a being but a principle of being, is neither predicate, 
property, nor form, but is act and perfection. 


CHAPTER V. THE METAPHYSICAL BACKGROUND 
OF ETHICS | 

The final chapter is almost entirely concerned to show 
how an objective ethics can be based on the foregoing 
metaphysical theory. This ethical theory is in outline and 
quite roughly the traditional scholastic theory which G. E. 
Moore, in his refutation of the naturalistic fallacy, appears 
to have completely ignored. Afew closing remarks are 
intended to indicate very briefly the possible consequences 
of the foregoing metaphysical theory in relation to a rep- 
resentative, but not photographic, theory of fine art. 

208 pages. $2.70. 


NATURALISM AND LIBERALISM IN THE PHILOSOPHY 
OF RALPH BARTON PERRY 


(L. C. Card No. Mic 58-1399) 


Joel Feinberg, Ph.D. 
University of Michigan, 1957 


In 1954 the late Ralph Barton Perry published his last 
important book, Realms of Value. In that work, which was 
intended to be the sequel to his earlier General Theory of 
Value, Perry develops a system of norms for the system- 

















atic appraisal of the major institutions of civilization. 
This study presents a critical exposition of Perry’s whole 
philosophy as a system, beginning with his earlier work in 
metaphysics and value theory and culminating in his nor- 
mative critique of civilization. Its primary purpose is to 
determine to what extent, if any, the descriptive phases of 
Perry’s system have supported the normative parts, and 
to explain what the nature of that “support” may be. 

A secondary and more general aim of this inquiry is to 
use Perry’s philosophy as a case study to determine 
whether there is any justice in the oft-made claim that a 
naturalistic world view cannot support the liberal moral 
and political ideals, or, as it is often put, that naturalism 
and liberalism are “incompatible.” 

The study is divided into two parts. The first, consist- 
ing of four chapters, is intended to clarify the problem, 
and the second purports to solve it. Chapter One presents, 
explains, and defends definitions of the terms “ideal” and 
“ideology.” Chapter Two defines “liberal,” and Chapter 
Four stipulates a definition of “naturalism.” Chapter 
Three is an essay on the history of the liberal ideology, 
designed to establish the conformity of the author’s defi- 
nition of “liberal” with that term’s historical usage. 

Chapter Five is an exposition of Perry’s naturalism, 
and Chapter Six a statement of his normative ethic. Chap- 
ter Seven establishes that his ideals are liberal and his 
world view naturalistic. Chapter Eight reproduces and 
criticizes Perry’s argument from his naturalism to the 
liberal ideals. Chapter Nine distinguishes several senses 
of the terms “support” and “justify,” examines several 
traditional theories about how ideals are to be supported, 
and concludes that only the sort of “support” which the 
author calls “dialectical” warrants the name “justifica- 
tion.” 

Chapter Ten states the major conclusions of the dis- 
sertation: Perry has in fact “justified” the liberal ideals; 
hence the claim that “a naturalist cannot support the lib- 
eral ideals” is false. Moreover, there is no contradiction 
between the normative and non-normative parts of Perry’s 
philosophy; hence the claim that naturalism and liberal- 
ism are “incompatible” is also false. However, in that 
particular argument for the liberal ideals which deserves 
to be called a justification, Perry’s naturalism plays no 
part whatever. Thus a non-naturalist might, without in- 
consistency, accept Perry’s justifying argument for the 
liberal ideals, and liberalism cannot be said to be incom- 
patible with non-naturalism. The long discussion in 
Chapter Nine of the relations between factual premises 
and normative conclusions in general, and of the notion of 
justification shows why the conclusion of Chapter Ten is 
not paradoxical. 416 pages. $5.30. 
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TOYNBEE’S IDEA OF ETHERIALIZATION 
AS A CRITERION OF PROGRESS 


(L. C. Card No. Mic 58-1826) 


Milton DeVerne Hunnex, Ph.D. 
University of Redlands, 1957 


Few ideals more nearly characterize the ethos of the 
West than does the ideal of progress. The emergence of 
this ideal is concomitant with the emergence of the modern 
West, and vicissitudes of confidence in it reflect a parallel 
fluctuation of confidence in the future of Western civiliza- 
tion. But the fate of the West is no longer a peculiarly — 
Western concern. It involves man as a whole. The issue 
of progress is therefore not merely an academic concern 
for a debatable idea. 

Progress reflects man’s normative concern for his- 
torical status and for the changing conditions of everyday 
life. The problem is not alone the objective validity of the 
idea but whether there is discoverable any general crite- 
rion by which particular criteria may be evaluated or gen- 
eral experience appraised. 

Progress involves human concern for value as well as 
for meaning, human characterology as well as objective 
data. Such questions as the relation of the essential and 
the ephemeral or the quality of personality processes and 
their objective social and material contexts cannot be dis- 
missed as transcendent mysteries or as pseudo-concerns. 
They involve man’s sense of significance qua man and the 
quality of life qua life. 

Inquiry begins with the idea of progress as observed 
and seeks to establish a basis by which it may be said to 
be possible or justifiable as an ideal. Belief in progress 
is not necessarily established by a conviction of logical 
necessity, nor is it established by appeal to pure observa- 
tion. Empirical data per se say nothing about progress. 
Belief in progress may be affirmed or denied in defiance 
of logic and experience. It arises instead from a qualita- 
tive interpretation of knowledge and a commitment to the 
ultimate concerns which knowledge implies. However 
vague or contradictory may be its definition, progress as 
an ideal, realizable or not, is axiologically fundamental-- 
even when it is rejected as a meaningless concept. 

Value theory invoked in support of a doctrine of prog- 
ress must provide the subjective relevance apart from 
which values are meaningless, and, simultaneously, pro- 
vide an objective reference by which their creation and 
continuity may be assured. Creative characterology is 
also involved, for it is the creative personality which 
transforms the human situation in value-making and value- 
continuing activity. The problem of progress is therefore 
psychological as well as historical and axiological. 

Toynbee’s Study of History is examined with respect 
to the problem of progress. It is found that Toynbee re- 
jects the idea of progress as merely the improvement of 
this or that particular aspect of life. Nevertheless he de- 
scribes human nature as “a field in which there might be 
spiritual progress in Time,” and suggests that a general 
criterion may be found in the phenomenon “etherializa- 
tion.” For him, etherialization is a qualitative improve- 
ment in the progress of life involving not only improve- 
ment in particular techniques but improvement in the 
value-significance of these techniques with respect to the 
total human situation. Ultimately only spiritual progress 
as transformation of the human situation is a valid object 





of belief. But Toynbee is uncertain about the goal of spirit- 
ual progress. He cannot decide whether it is return to a 
primordial state of grace or an emergent development in 
the life of man. The latter is more consistent with his 
general theory. 

When Toynbee’s criterion of etherialization is ex- 
amined in terms of the Jungian psychology he embraces, 
the essentially psychological nature of his study and inter- 
pretation of history becomes apparent and the utility of his 
idea of etherialization becomes persuasive. 

334 pages. $4.30. 


OBJECT AND METHOD IN THE PHILOSOPHY 
OF NATURE AND IN PHYSICAL SCIENCE 


(L. C. Card No. Mic 58-1403) 


Joseph John Sikora, Ph.D. 
University of Notre Dame, 1958 


The aim of this dissertation is to exhibit the traditional 
Aristotelian- Thomistic philosophy of nature and modern 
physical science as distinct sciences, each with its own 
proper method of approaching quite distinct aspects of the 
physical universe. After distinguishing the philosophy of 
nature from metaphysics, the dissertation examines the 
doctrinal history of that branch of the Aristotelian- 
Thomistic tradition which distinguishes the philosophy of 
nature and physical science as sciences of the physical uni- 
verse. Then the investigation proceeds by an examination 
of various levels of knowledge, first in abstracto, then in 
philosophy of nature and in physical science. _ 

The examination of the sensible phenomena of interest 
to each of these sciences reveals certain differences be- 
tween them; but it is on the level of “abstractive visuali- 
zation” — the mode of intellectual insight — that the funda- 
mental distinction is to be found. But in order to see that 
this distinction is a distinction of two sciences, the nature 
of properly “scientific” abstractive visualization is con- 
sidered. 

A “theoretical” distinction is drawn between two modes 
of abstractive visualization of the physical universe, one 
in which the phenomena themselves are the very object of 
knowledge, the other in which the natures which produce 
the phenomena are the object of knowledge. Within each of 
these two modes, an abstractive and a constructive stage 
are discerned. 

The exemplification of this “theoretical” distinction is 
accomplished first by a consideration of Aristotle’s doc- 
trines concerning the principles of motion, the nature of 
place, and the structure of the physical universe, and sec- 
ond by an examination of the levels of concept, law, and 
theory in modern physical science. Here the concept of 
mass and the theoretical structure of Newtonian mechanics 
(in a modern interpretation) are of special interest. 

On the basis of the foregoing, a distinction is drawn 
between these two sciences in terms of their “formal ob- 
jects.” The metaphysical root of this distinction is traced 
back to the real distinction between things and their oper- 
ations. 

But despite their distinction, these two sciences of the 
physical universe remain complementary to each other. 
For the phenomena are, after all, the effects of natures, 
while the natures can be known only through the phenom- 
ena. 208 pages. $2.70. 
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A THEORY OF THE DIELECTRIC CONSTANTS 
OF ALKALI HALIDE CRYSTALS 


(L. C. Card No. Mic 58-1507) 


Bertram Gale Dick, Jr., Ph.D. 
Cornell University, 1958 


The simple classical theory of the dielectric constants 
of the alkali halide crystals and the derivation of the two 
Szigeti relations are sketched and discussed. The failure 
of the experimental data to satisfy these relations indicate 
the inadequacy of the simple theories of the compressibil- 
ity and the dielectric constants on which they are based. 
With a view toward improving these theories and under- 
standing the failure of the Szigeti relations the short range 
repulsive interaction of atoms or ions with closed shell 
electron configurations is studied and an approximate in- 
terpretation of the Born-Mayer potential in terms of over- 
lap integrals is developed. The insight provided by this 
investigation of the short range repulsive interaction is 
applied to the interaction of two different ion models, the 
“spring model” and the “tidal model.” Using these models 
polarization mechanisms neglected in the simple theory of 
the dielectric constants, the “short range interaction 
polarization” and the “exchange charge polarization” are 
described. Both arise from charge redistributions occur- 
ring when the ions in the process of the polarization of the 
crystal move from their equilibrium positions with result- 
ing changes in electron overlap. Incorporated into crystal 
models these model ions permit the derivation of general- 
izations of the Szigeti relations and the Clausius-Mossotti 
and Lorenz-Lorentz equations. 

The calculated values of e*/e, a measure of the de- 
parture from the classical second Szigeti relation, are 
very nearly the same whichever of the two ion models is 
used. The close agreement of the predictions of the two 
models, which differ considerably in the details of their 
treatment, indicates that the polarization mechanisms de- 
scribed are not very sensitive to the particular model 
used to give them concrete form. Comparisons with the 
e*/e derived from experimental data for the NaCl type 
alkali halides imply that the above polarization mecha- 
nisms must be at least in a good part responsible for the 
failure of the second Szigeti relation. The failure of the 
first Szigeti relation is discussed and it is deduced that 
the explanation for it is sought in a more sophisticated 
theory of the elastic constants than that used in this study. 
The “additivity” feature of the simple theory and its ab- 
sence in the refined theory are discussed in relation to the 
so-called vacuum and crystal ion polarizabilities. 

133 pages. $2.00. 





ON THE VALIDIFY OF THE INTERMEDIATE 
COUPLING APPROXIMATION. 


(L. C. Card No. Mic 58-1565) 


Richara Jonas Drachman, Ph.D. 
Columbia University, 1958 


The Intermediate Coupling Approximation, first dis- 
cussed by Tomonaga, is a variational approximation to the 
ground state of the nucleon, using the no-recoil theory with 
extended source. In this paper, the validity of the method 
is critically examined. As an example of the degree of 
approximation to the correct energy which is achievable, 
the scalar meson pair theory of Wentzel has been exam- 
ined. The variational energy has been compared with the 
exact energy over a wide range of coupling strengths. Ex- 
cellent agreement has been found. For the pseudoscalar 
theory, certain inadequacies in the theory have been found 
and partially overcome by a more elaborate, but still 
tractable, variational treatment. Quantities of interest 
which have been calculated include: neutron-electron in- 
teraction; charge and magnetic moment densities; total 
magnetic moment. These are all in reasonable agreement 
with the available experimental data except the first, which 
is also given incorrectly by other existing calculational 
methods. The mesic coupling-constant renormalization 
factor has been recalculated and does not differ apprecia- 
bly from the factor as determined by the unmodified 
Tomonaga method. The two-nucleon potential is briefly 
discussed, and some simple numerical results are pre- 
sented. The variational meson-nucleon scattering theory 
is examined, and its inadequacies are pointed out. 

77 pages. $2.00. 


SOME HYDRODYNAMICAL ASPECTS OF OSCILLATING 
SYMMETRICAL BODIES IN LIQUID HELIUM II 


(L. C. Card No. Mic 58-1523) 


Billy J. Good, Ph.D. 
Louisiana State University, 1958 


Supervisor: Professor Joseph M. Reynolds 


Various investigators have determined the ratio of the 
density of the normal component to the total density (pn /p) 
of liquid Helium II by measuring the moment of inertia of 
disk type oscillators rotating in liquid Helium. In the pres- 
ent experiment an oscillator made from a roll of Dacron 
gauze was found to be more efficient for the determination 
of px /p. However, the values of py/p obtained with the 
gauze Oscillator did not agree with the previously reported 
values obtained using disk type oscillators. These dis- 
crepancies were too large to be accounted for with the 
usual penetration depth and viscous loss type corrections. 

The concept of effective mass as postulated by G. G. 
Stokes for the motion of symmetrical bodies through 
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incompressible, irrotational, non-viscous fluids was ap- 
plied to the fibers of the gauze oscillator moving through 
the super-fluid component of liquid Helium II. The contri- 
bution of this effective mass to the inertia, i.e. effective 
inertia, was obtained by normalizing the equation for py/p 
which contained effective inertia to the values of py /p ob- 
tained from second sound data at low temperatures 
(1.35°K). Subsequent values of py /p obtained using the 
effective inertia correction factor were in good agreement 
with recently reported values in the same temperature 
range. 

A column oscillator was used to verify the concept of 
effective inertia. It was found that the contribution by the 
super-fluid component of Helium II to the effective inertia 
agreed with the values predicted by classical hydrodynam- 
ical considerations. There exists a deviation however, be- 
tween the observed and predicted values of effective in- 
ertia due to the normal component of Helium II. 

79 pages. $2.00. 


THE ANOMALOUS MAGNETIC MOMENT 
OF THE NUCLEON AND PHOTOMESON PRODUCTION 
IN AN INTERMEDIATE COUPLING THEORY. 


(L. C. Card No. Mic 58-1571) 


Kurt Haller, Ph.D. 
Columbia University, 1958 


The wave function for the ground state of a physical 
nucleon in the Tomonaga intermediate coupling approxi- 
mation is used to compute the anomalous magnetic mo- 
ment of the nucleon. When computed on the basis of pa- 
rameters that make the phase shift calculations in the 
Tomonaga approximation consistent with meson nucleon 
scattering data, the values obtained are + 1.48 for the pro- 
ton and - 1.48 for the neutron. 

The same wave function for the physical nucleon and 
the wave function for the scattering state of a physical 
nucleon and a pion are used to compute photopion produc- 
tion cross sections, also in the Tomonaga approximation. 
Since the mesons included in the physical nucleon suffice 
to account for an approximately correct value of the 
anomalous magnetic moment, no use is made in this cal- 
culation of a correction term involving experimental 
values of the latter. The p-wave part of the photoproduc- 
tion matrix element is arrived at naturally, largely from 
the interaction of the meson currents with the electro- 
magnetic field. wigan + rm cross sections are obtained 
for the production of 7 +) and 7° by photons of 200, 260, 
335, and 440 Mev in the laboratory system. It is also 
pointed out that the ambiguity in defining a gauge-invariant 
Hamiltonian is non-trivial. Different procedures for gen- 
eralizing the meson nucleon interaction term into a form 
that is gauge invariant in an extended source theory lead 
to substantially different p-wave components of the photo- 
production cross sections. 56 pages. $2.00. 





SPECIFIC HEATS OF MATERIALS 
AT LOW TEMPERATURES 


(L. C. Card No. Mic 58-770) 


Maurice Horowitz, Ph.D. 
The Ohio State University, 1953 


The specific heats of pure lead, tungsten, molybdenum, 
and rhenium have been measured calorimetrically in the 
temperature range 1°K to 75°K by means of a semiauto- 
matic recording system. 

It was found that at the lowest temperatures (1°K to 
4°K) the lattice specific heat of lead in the normal state 
was a T function with a Debye 0 = 96.3°K. It was found 
that the variation of @ with temperature over the whole 
range of temperature employed (1°K to 75°K) confirmed 
the theoretical computations made by Leighton for face- 
centered cubic lattices. The normal electronic specific 
heat was found to be 7.48 x 10°* T cal/mole-deg, which is 
in good agreement with results from magnetic measure- 
ments on superconducting lead. The measured value of the 
electronic specific heat of the superconducting state was 
approximately Coi,5 = 5x 107° T* cal/mole-deg in the tem- 
perature range 1 K to 4’K, a result also in agreement with 
the magnetic measurements. 

At the lowest temperatures for molybdenum @ = 444° K 
and y = 5.1 x 10-* cal/mole-deg’”, and at the lowest tem- 
peratures for tungsten @ = 270°K and y = 1.8 x 107* cal/ 
mole-deg”. These new and extensive measurements on 
tungsten indicate the need for revising the previously 
quoted data.’ 

The measured lattice specific heat of tungsten agreed 
approximately with the theoretical computations made by 
Fine for the body-centered cubic lattice. The measured 
lattice specific heat of molybdenum varied with tempera- 
ture in the manner predicted by Fine for the body-centered 
cubic lattice of tungsten. The measured electronic specific 
heat of tungsten was in moderate agreement with the theo- 
retical computation of Manning and Chodorow, and the 
measured electronic specific heats of W and Mo were con- 
siderably less than those of most other transition elements 
except Cr, a result which may be approximately explained 
by assuming a d-band shape calculated by Slater. 

Pure rhenium powder has been measured in the tem- 
perature range 68 K to 77°K. At these temperatures the 
Debye temperature 9 was found equal to 262°K. 

141 pages. $2.00. 


1, Silvidi, A. A., and Daunt, J. G. “Electronic Specific 
Heats in Tungsten and Zinc,” Phys. Rev. 77 (1950), pp. 
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NUCLEAR QUADRUPOLE EFFECTS 
IN INTERNAL ROTATION. 


(L. C. Card No. Mic 58-1215) 


John Calhoun Irvin, Ph.D. 
University of Colorado, 1957 


Supervisor: Associate Professor Donald.G. Burkhard 


The interaction between nuclear electric quadrupole 
moments and molecular rotation in internally rotating 
molecules is investigated. Expressions for the energy are 
derived which are formally equivalent to those for the 
rigid rotor. 

Evaluation of matrix elements is effected in terms of 
the Racah coefficients. The choice of representation and 
the resultant method of calculating matrix elements is dis- 
cussed at some length. Particular emphasis is placed on 
the interpretation of quadrupole coupling constants in 
terms of the multipole moments of the bonds. 

The presence of internal rotation is shown to change 
the nuclear quadrupole hyperfine structure by about one 
per cent. Though small, this effect should be observable 
in the precision measurement of certain molecules. 

94 pages. $2.00. 


THE STOPPING POWER OF SOME SOLID 
HYDROCARBONS FOR LOW ENERGY PROTONS 
AND HELIUM IONS. 


(L. C. Card No. Mic 58-1558) 


Donald Christian Lorents, Ph.D. 
The University of Nebraska, 1958 


Adviser: Edward J. Zimmerman 


The stopping cross sections of polystyrene, polyethyl- 
ene, and GR-S rubber for 40 to 340 kev protons and helium 
ions have been measured, A nearly monoenergetic beam 
of protons or helium ions from the Nebraska Cockcroft 
Walton ion accelerator was deflected through an angle of 
90° in the field of a magnetic spectrometer. A thin film of 
the stopping material was placed in the path of the beam 
_ previous to the spectrometer. The change in energy of the 
beam was determined by measuring the decrease in mag- 
netic field necessary to restore the beam to the original 
90° deflection angle. The weight per unit area of this film 
was determined by weighing a known area of the film ona 
quartz fiber microbalance, The films used were suffi- 
ciently thin so that the beam sustained only a small frac- 
tional energy loss. Thus 2@ = =:-©2.; 5 = £1 *+ 5 

er dx Ax 2 
where E, and E, are the initial and final energies and AX 
is the film thickness. 

Stopping cross section measurements on gold with the 
equipment used in this experiment agree with the results 
on gold obtained by Bader, Pixley, Mozer, and Whaling of 
the California Institute of Technology. 

If the proton atomic stopping cross section of a molec- 
ular carbon atom is assumed to be dependent on whether it 
is single, double, or triple bonded; then all of the availa- 
ble hydrocarbon molecular stopping cross section data, for 





both gases and solids, is consistent with the Bragg law of 
additivity. From all of the available data the values for 
the proton stopping cross sections of the carbon atom with 
different bonds and of the hydrogen atom bonded to the car- 
bon atom which best fit the empirical data have been calcu- 
lated. 17 pages. $2.00. 


TRACER AND CHEMICAL DIFFUSION IN 
SILVER-SILVER CADMIUM DIFFUSION COUPLES. 


(L. C. Card No. Mic 58-1720) 


John Randolph Manning, Ph.D. 
University of Illinois, 1958 


Tracer and chemical diffusion measurements were 
made in Ag-AgCd (a-phase) diffusion couples. The diffu- 
sion couples were formed from large-grained or single 
crystal silver and silver cadmium specimens by heating at 
600°C for one hour under moderate pressure. A set of 
tungsten wires was placed at the Ag-AgCd interface in each 
diffusion couple to act as markers. | ; 

Before the specimens were welded together, each was 
plated with radioactive tracer atoms (either Ag*’° or 
Ca*”). Thus, originally there was a layer of radioactive 
atoms at the Ag-AgCd interface in each diffusion couple. 
After diffusion, the tracer profiles (specific activity as a 
function of position) were determined, using the usual lathe- 
sectioning techniques with the activity in each section being 
measured with a scintilation counter. 

During diffusion, there was a chemical concentration 
gradient present at the Ag-AgCd interface. It was found 
that this gradient had a pronounced effect on the final 
tracer profiles. The tracer atoms spread out in a non- 
symmetric manner, and also the center of gravity of the 
layer of tracer atoms shifted from its original position at 
the wires. For both silver and cadmium tracer, the center 
of gravity moved toward the cadmium-rich region. 

The shift in center of gravity can be explained as re- 
sulting from two factors, both related to the chemical con- 
centration gradient: (1) a chemical potential gradient in the 
non-ideal AgCd solid solution would tend to drive silver 
atoms toward the cadmium-rich region and cadmium atoms 
toward the silver-rich region, and (2) both silver and cad- 
mium atoms would tend to flow in the direction of increas- 
ing diffusion coefficient, in this case toward the cadmium- 
rich region. Suitable approximations were made to 
evaluate these terms, and the results were compared with 
experiment. It was found that the theoretically predicted 
shift in center of gravity agreed both in direction and in 
approximate magnitude with the shift found experimentally. 

Measurements were made on six diffusion couples. 
Parameters that were varied from one run to another were 
(1) tracer (either Ag™® or Cd’), (2) diffusion temperature 
(780°C, 727°C, or 627°C), (3) diffusion time (from 2 x 10* 
to 3 x 10° seconds), and (4) chemical composition of AgCd 
specimen (either 27% or 15-% Cd). A typical value for the 
magnitude of the shift in center of gravity was 20 microns. 
The experimental error in the determination of this shift 
was estimated to be +4 microns. 

The shape of the silver tracer profiles was quite differ- 
ent from that for cadmium tracer. The maximum in the 
plot of specific activity as a function of position was near 
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the position of the wires for silver tracer, while that for 
cadmium tracer had shifted toward the silver-rich region. 
This was explained qualitatively in terms of the chemical 
potential and diffusion coefficient gradients. 

The sections near the Ag-AgCd interfaces were ana- 
lyzed for chemical composition, and chemical interdiffu- 
sion coefficients were calculated, using the Matano method 
of analysis. The Kirkendall shift was determined both by 
direct measurement of the change in thickness of the 
specimens and by calculation of the distance between the 
tungsten wires and the Matano interface. 

These results were compared with those given by- 
Darken’s equations. It was found that both the experi- 
mental chemical interdiffusion coefficients and the ob- 
served Kirkendall shifts were consistently larger than 
those predicted by Darken’s equations. However, in most 
cases, the errors involved in the experimental determina- 
tions were larger than the difference between the experi- 
mental and theoretical values. 106 pages. $2.00. 


THE INFRA-RED SPECTRUM AND MOLECULAR 
STRUCTURE OF PYRROLE 


(Publication No. 25,472) 


Willard Edison Singer, Ph.D. 
The Ohio State University, 1951 


Previous studies of the infrared spectrum of pyrrole 
have all been made with the compound in the liquid state. 
In this investigation the infrared absorption was measured 
in the gaseous state. 

Liquid pyrrole was obtained in a small glass ampule 
about 0.8 cm. in diameter completely sealed from the at- 
mosphere. An absorption cell, 5 cm. in diameter and 10 
cm. long with rock salt end plates, was connected by a 
short glass side tube to a vertically placed pyrex test tube 
of 1.5 cm. diameter. The glass ampule containing the pyr- 
role was placed in this test tube, a short length of glass 
tubing sealed to the top of the test tube, and the entire as- 
sembly evacuated by a Cenco Hyvac pump. During the 
evacuation, the assembly was placed in a small oven con- 
structed so as to completely surround both absorption tube 
and connecting tubes. The temperature inside the oven 
was maintained at approximately 60° C. for a period of 
several hours while the assembly was being pumped out. 
At the end of the evacuation period, the test tube was per- 
manently sealed off from the atmosphere. 

A sudden jar was then enough to break the ampule, re- 
leasing the pyrrole within the absorption cell. The cell 
and oven were then placed in a Perkin-Elmer Model 12 
Infra-red Spectrometer. Variations in the amount of 
energy passing through the spectrometer incident onto the 
thermocouple caused minute currents, which were fed toa 
sensitive galvanometer. The small deflections of this gal- 
vanometer were observed by a photo-cell optical relay 
system, the output of which, suitably amplified, was ap- 
plied to an L. and N. Speedomax recorder, which produced 
an inked record of the variations in the infrared energy. 

A blank run was made before breaking the ampule of 
pyrrole. Then, after breaking it, another run was re- 
corded on the same Speedomax strip. From the two rec- 
ords, the per cent of transmission was measured and the 





transmission curve plotted. Several sets of observations 
yielded data not greatly different from that previously ob- 
tained with the pyrrole in the liquid state. 

Applications of the methods of Group Theory showed 
that for this molecule having C,, symmetry there are four 
types of normal vibrations, designated A,, A,, B,, and Bz. 
There will be 9 frequencies of type A,, 3 of type A,, 8 of 
type B,, and 4 of type B,. All but A, will be active in the 
infrared, and all are Raman active. 

A set of rectangular displacement codrdinates was then 
set up which satisfied the Eckart conditions. Appropriate 
symmetry coérdinates made up of various combinations of 
the displacement coordinates were then chosen. Next, the 
expressions for the kinetic energy and potential energy of 
the atoms in the molecule were written down, the force 
constants being those of assumed elastic springs along 
each of the three coordinate directions or generalized force 
constants which would be linear combinations of these. 
Since for a large molecule it is impossible to obtain enough 
data from spectral observations to permit determination 
of all of the force constants, it becomes necessary to write 
the potential energy and the kinetic energy expressions in 
terms of displacements along the valence bond and changes 
of the angle between two valence bonds. In this form the 
force constants would have better physical interpretation, 
and from the geometry of the molecule it would be pos- 
sible to decide which interaction constants might be quite 
small and thus, to a close approximation, could be set 
equal to zero. Since these displacement codrdinates do 
not usually fit into a certain symmetry species, it became 
necessary to take linear combinations of them, thus es- 
tablishing a set of valence symmetry coordinates belong- 
ing to each class of vibration. The relationships between 
these valence symmetry coordinates and the rectangular 
symmetry coordinates were worked out and the expres- 
sions for the kinetic energy and potential energy written 
in terms of the valence symmetry coordinates. 

Using these expressions for the kinetic energy and the 
potential energy, the secular determinant |A T - Ul = 0 was 
set up. There was a block for the class A, species and an- 
other for the class B, species. Since the product of the 
two determinants was put equal to zero, it was proper to 
set each one equal to zero and solve them independently. 
Because of lack of sufficient experimental data, blocks for 
the Azand Bz classes were not developed. 

Since more force constants occur in each of the deter- 
minants than there are available values of frequency, ap- 
plication was made of the principle that values of force 
constants in different molecules remain practically the 
same if the valence bond is in similar surroundings. Thus 
four constants were assumed, leaving six to be determined 
by the solution of the secular determinant. The frequency 
assignments were those reported by Lord and Miller’ 
which they based on studies of pyrrole and three symmetri- 
cally substituted deuterium derivatives of pyrrole. The 
values of those force constants as calculated are shown. 

Two forms of irregularities are apparent, lack of 
agreement between values of the same force constant de- 
termined from the two determinants and the presence of 
negative force constants which would indicate instability of 
the molecule. Possible explanations include the following: 
(1) simplification of the expression for the potential energy, 
by assuming small interaction constants negligible, may be 
in error; (2) the present theory, which is adequate for 
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Type of Motion Force Constant Calculated from 





A, Species 
Determinant 


B, Species 
Determinant 


- 12.9 dynes/cm. 
.070 dynes/cm. 
-.103 dynes/cm. 





- 2.39 dynes/cm. 

12.1 dynes/cm. 
C - H bending 1.55 dynes/cm. 
C - C=C bending | 18.5 dynes/cm. 
N - C = C bending 50.2 dynes/cm. 
N - H bending - 5.62 dynes/cm. 


N - C stretching 
C - H bending 

















molecules of a simpler type or more symmetrical, may be 
inadequate for application to a large molecule such as pyr- 
role; (3) the frequencies as determined from the center of 
the band on the absorption curve may not be close enough 
approximations to the frequency of the normal vibrations; 
and (4) the frequency assignments may be in error. 

74 pages. $2.00. Mic 58-4936 


1. Lord, R. C., Jr., and Miller, Foil A. “The Vibra- 
tional Spectra of Pyrrole and Some of Its Deuterium De- 
rivatives,' J. Chem. Phys., 10 (1942), pp. 328-41. 
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THE INFRARED SPECTRUM OF FORMYL FLUORIDE 
(L. C. Card No. Mic 58-1326) 


Roy Franklin Stratton, Ph.D. 
University of Tennessee, 1957 


Major Professor: Alvin H. Nielsen 


The infrared spectrum of HCOF and DCOF have been 
examined with The University of Tennessee grating spec- 
trometer. Nine bands were observed in HCOF and thirteen 
in DCOF. A rotational analysis was completed on five of 
the fundamentals in each of the molecules, using the sym- 
metric top approximation. These molecules are acciden- 
tally nearly symmetric tops. Many of the bands are hy- 
brid having widely spaced Q lines superposed on PQR 
structure. Observations were made principally below 3000 
cm™. Several bands were observed above 3000 cm™’, but 
they were not analyzed. 

The rotational constants which were obtained are (in 
cm); for HCOF, B” = 0.3673, and (A”-B”) = 2.661; for 
DCOF, B” = 0.3648, and (A”-B”) = 1.806. 

The moments of inertia were used, together with the 
electron diffraction data of Jones, Hedberg, and Shomaker * 
to calculate the approximate position of the hydrogen atom. 

The band centers, which were in reasonably good 
agreement with previous work,” were used to calculate 
some of the vibrational constants. 171 pages. $2.25. 


1, M. E. Jones, K. Hedberg, and V. Schomaker, J. 
Amer. Chem. Soc. 77, 5278 (1955). 

2. H. W. Morgan, P, A, Staats, and J. H. Goldstein, 
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THE INFRARED SPECTRUM OF DEUTERO-PHOSPHINE 
(Publication No. 25,477) 


William Morgan Ward, Ph.D. 
The Ohio State University, 1951 


Deutero-phosphine was prepared by the reaction 
Ca,P, + 6D,O = 2PD, + 3Ca(OD), 


and was examined in an evacuated infrared grating spec- 
trograph’ in the wave length region from 2 to 17 microns. 
The wave length positions of three of the four fundamental 
vibrational band centers have been located at v, = 1682.7 
cm, V, = 727.5 cm , and v, = 804.7 cm™, in good 
agreement with previous investigators.” The fourth band 
center, heretofore unassigned, has been located at pv, 

= 1688.6 cm™. 

Phosphine is known to be of the pyramidal XY, type mo- 
lecular model. McConaghie and Nielsen® found a value of 
B” = 4.358 cm™ for PH, where B = h/8°cIx x, and the 
double prime refers to the ground vibrational state. The 
rotational structure of the bandy, in the present work 
yields a value of B” = 2.250 cm™ for PD,. From these 
values it is possible to calculate the geometrical constants 
of the molecule: f = 59°46’ and h = 0.733A, where B is the 
angle between the altitude, h, and one of the P - H bonds. 

The rotational structure of the bandy, of PH;, as ob- 
served by McConaghie and Nielsen, yields a value of 
-0.5822 for the Teller parameter, €,. Using this value 
and the method proposed by Dennison,* it was possible to 
correct the band centers of v, and vy, of both PH, and PDs 
for anharmonicity. The resulting normal frequencies were 
found to be: Ww, = 2372.9 cm™ ; Ww, = 1155.0 cm™; w2’ 
= 1712.2 cm™ ; and w,’ = 822.2 cm- , where the primes 
refer to PD,. From these values, one concludes by 
Lechner’s ° method that 8 = 59°7’. A similar procedure 
was carried out using the value ¢,’ = 0.6240, as obtained 
from the band v,’ in the present work. This calculation 
showed that B = 59°27’. 

Good agreement between the three values of 6 is evi- 
dent. 

The force constants, a, 8, andy, as defined by 
Dennison,‘ were calculated to be 7.089 x 10° dynes/cm, 
0.5737 x 10° dynes/cm, and 3.006 x 10° dynes/cm, respec- 
tively. The valence force constants, as defined by 
Lechner, ° are found to be k, = 3.780 x 10° dynes/cm and 
k g /1? = 0.312 x 10° dynes/cm. 

56 pages. $2.00. Mic 58-4937 
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PHYSICS, METEOROLOGY 


INVESTIGATIONS OF SOLAR 
LYMAN-ALPHA EMISSION. 


(L. C. Card No. Mic 58-1228) 


Ruel Coe Mercure, Jr., Ph.D. 
University of Colorado, 1957 


Supervisor: Professor William A, Rense 


In the last ten years the perfection of high altitude 
sounding rockets has allowed scientists to observe the so- 
lar ultraviolet radiations. Historically, this portion of the 
sun’s spectrum has been the object of much discussion 
since it was believed to be responsible for at least part of 
the ionization of the upper atmosphere. It is believed that 
changes in the energy received by the upper atmosphere in 
the ultraviolet portion of the sun’s spectrum are in part 
responsible for changes in ion density in the ionosphere 
which affect radio transmission. 

An important spectral line in the ultraviolet region of 
the sun’s spectrum is the Lyman-alpha line, the first line 
in the Lyman series of hydrogen. This solar emission is 
thought to be the chief cause of the D-layer ionization. In- 
formation regarding the distribution of Lyman-alpha emis- 
sion over the disc of the sun, the line profile of the Lyman- 
alpha emission, and its absolute intensity at the top of the 
atmosphere is meager or non-existent. The purpose of 
this work was to investigate the Lyman-alpha emission 
from the sun. 

High altitude Aerobee rockets were used to carry the 
instruments employed in this work above the earth’s at- 
mosphere. Two spectrographs were constructed and flown 
to altitudes above 85 kilometers; an ultraviolet monochro- 
matic camera capable of taking pictures of the sun in 
Lyman-alpha radiation was built and flown to an altitude 
of 136 kilometers. 

The spectrographs recorded a total of four Lyman- 
alpha lines photographed at altitudes of 89, 105, 122, and 
136 kilometers. The half-width of the line was found to be 
0.8 A. The absolute intensity of the emission was meas- 
ured during three exposures at altitudes of 89, 105, and 
122 kilometers. The intensity was found to be 3.0 f 1.5 
ergs cm™ sec™ above the earth’s atmosphere. 

Four photographs of the solar disc in Lyman-alpha 
light were taken with the monochromatic camera. These 
were the first photographs of the sun in Lyman-alpha light 
ever obtained; they were taken at an altitude of 135 t 1km. 
These show that the Lyman-alpha emission from the sun 
is not uniform but occurs in active areas. The active 
areas in Lyman-alpha correspond to the regions which are 
bright when the sun is observed in monochromatic Ca II or 
H-alpha light. The ratio of energy emitted in Lyman-alpha 
by the active areas to that of the background Lyman-alpha 
radiation was found to be approximately three to one. 

100 pages. $2.00. 





AN INVESTIGATION OF THE COMBINED INFLUENCES 
OF LARGE-SCALE DIFFERENTIAL HEATING 
AND OROGRAPHIC OBSTACLES IN CREATING 

QUASI- PERMANENT FORCED PERTURBATIONS 
OF THE CIRCUMPOLAR WESTERLIES. 


(L. C. Card No. Mic 58-1591) 


Charoen Vadhanapanich, Ph.D. 
The Florida State University, 1958 


This dissertation is an attempt to carry to its logical 
conclusion, a test of the hypothesis that the residual dis- 
turbances of the circumpolar westerlies which appear on 
long term mean monthly charts are due to the quasi-steady 
influences of forcing effects. Such forcing effects are the 
large-scale orographic obstacles, and differential heating 
patterns which vary with longitude because of the distribu- 
tion of land and water. Previous efforts by other investi- 
gators have dealt with each effect individually, but with the 
use of different models and approximations which made 
comparison or combination of the results difficult. A logi- 
cal extension of such work is an attempt to treat both ef- 
fects simultaneously with consistent approximations. Such 
a model also allows the study of possible inter- and intra- 
actions between the two factors. 

The method of approach consists of introducing the 
physical effects of orography and differential heating as 
non-homogeneous terms in the linearized vorticity equa- 
tion. The model used is the simplest which retains both 
physical effects, and is similar to the so called thermo- 
tropic model. The damping effect due to friction is in- 
cluded. Some interpretation from the results of model ex- 
periments has been used as an aid in determining certain 
physical parameters in the equations. Solutions of the 
equation are sought by applying the methods of Fourier 
analysis, involving Green’s functions which express sepa- 
rately or collectively the individual or combined effects of 
the two factors. 

Results which have been obtained in winter and summer 
show good agreement only in winter. In general, both ef- 
fects are of the same order of magnitude. 

The present results suggest that the statistical mean 
perturbations are only partially a result of steady forcing 
influences, and must also be, in part, a result of “pre- 
ferred” behavior, i.e. development and movement, of indi- 
vidual day-to-day perturbations, which in turn is related to 
the fixed forcing effects. Further work on the problem 
should abandon the steady state approach, in favor of a 
time dependent model which incorporates both factors. 

109 pages. $2.00. 
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PHYSICS, NUCLEAR 


ELASTIC SCATTERING OF GAMMA RAYS. 
(L. C. Card No. Mic 58-1828) 


Aron M. Bernstein, Ph.D. 
University of Pennsylvania, 1958 


Supervisor: Dr. A. K. Mann 


In an effort to observe Delbrick scattering (the scat- 
tering of photons by a static electric field), the absolute 
differential cross sections for the elastic scattering of 
1.33 Mev gamma rays by lead, tin, and uranium and of 
2.62 Mev gamma rays by lead and tin have been measured 
for angles between 15 and 105 degrees. The observed 
scattering is the coherent sum of Delbrick, Rayleigh 
(bound electron), and nuclear Thomson scattering. The 
amplitude for the latter process is well known; recent cal- 
culations of Rayleigh scattering which are in good agree- 
ment with data obtained previously in this laboratory for 
gamma ray energies below 1 Mev, provide exact values of 
the amplitudes at 1.33 Mev .and approximate values at 2.62 
Mev. At 1.33 Mev, the difference between the observed 
scattering and that due to the Rayleigh and Thomson proc- 
esses is not sufficiently large compared with experimental 
error to permit a definite identification of Delbriick scat- 
tering to be made. At 2.62 Mev, for lead, the experi- 
mental cross sections at intermediate angles (30 to 60 de- 
grees) are substantially larger than those calculated by 
extrapolation of the exact calculations, even when reason- 
able allowance for error in the extrapolation is made. The 
most probable explanation for this difference is an appre- 
ciable contribution from Delbrick scattering. 

88 pages. $2.00. 


THE STOPPING POWER OF VARIOUS ELEMENTS 
FOR PROTONS OF MODERATELY LOW ENERGIES 


(L. C. Card No. Mic 58-689) 


Arthur Bounds Chilton, Ph.D. 
The Ohio State University, 1953 


Stopping power, defined as the average energy loss of 
a nuclear particle per unit path length through a specified 
type of matter, has been the subject of interest for over 
forty years. Although formulas adequate for heavy parti- 
cles of energies well over 1 m.e.v. have been formulated 
by Bethe’ and Bloch,’ no formulas at present in existence 
are adequate for the precise prediction of stopping power 
at lower energies. Bohr’ has, however, predicted that a 
nuclear particle of moderately low energy passing through 
elemental media of high atomic number should be subject 
to an atomic stopping power (defined as stopping power di- 
vided by the number of atoms per unit cube of stopping 
medium) which is inversely proportional to the square 
root of the particle energy and directly proportional to the 
cube root of the atomic number of the stopping element. 
Experimental data, therefore, are needed both to test the 
validity of Bohr’s theoretical analysis and to provide ex- 
perimental scientists of the biological as well as the phys- 
ical sciences with precise information on stopping power 
for low energy particles. 


The Van de Graaff generator at the Ohio State Univer- 
sity is a convenient tool for making such studies for pro- 
tons of energies from 400 k.e.v. to 1100 k.e.v. Experi- 
ments have been performed in which the metals nickel and 
copper and the gases nitrogen, neon, argon, krypton, and 
xenon have been used as stopping media. The technique 
employed was that first utilized by Madsen and 
Venkateswarlu,; in which one measures energy loss 
through the medium by noting the experimental shift in po- 
sitions of resonance peaks in reaction cross-section ver- 
sus initial proton energy curves when a known thickness of 
the medium is inserted in the proton beam. 

For the experimental determinations of metal stopping 
power, foils prepared by electrolytic deposition were 
available. These were carefully checked for uniformity in 
thickness. Each foil was mounted across a slot in a flap 
type valve within the vacuum system of the accelerator so 
that when desired the foil could be placed directly in the 
proton beam. For measurements on the gases, a gas- 
holding chamber at the end of the tube served to contain 
the various gases through which the protons passed. The 
flap type valve served as a gas-tight seal, and the foil 
across it as a window for the beam. Energy loss through 
the system had to be corrected for energy loss through the 
foil window in order to obtain the net energy loss through 
the gas. 

The results obtained for the metal foils are plotted in 
Figure 1; those for the gases are given in Figure 2. For 
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the sake of comparison, results recently obtained by Kahn ° 
at the University of Chicago are also included in Figure 1 
and results from Dunbar et al.° at the California Institute 
of Technology are included in Figure 2. Considering that 
experimental errors in our values may average about 2 to 
3 per cent for the metals and about 4 per cent for the 
gases, the agreement with other workers is good, except 
for the curve for xenon, where the discrepancy between the 
present work and that of Dunbar et al. amounts to about 

15 per cent. 
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Figure 3. 


Data from Figures 1 and 2 are replotted in Figure 3 as 
a function of atomic number for two specific values of 
proton energy. This shows that for atomic numbers above 
about 30 and for the energy region covered by these ex- 
periments, the variation with atomic number predicted by 
Bohr * is approximately verified. A rough verification of 
the predicted dependence upon proton energy is also seen. 

It is particularly interesting to note that the gases and 
metals follow a single consistent stopping power relation- 
ship for 1000 k.e.v. protons, but for energies as low as 
500 k.e.v., a distinct difference between the stopping power 
of metals and gases shows up. At these low energies, the- 
ory shows that only the outermost electrons of the atoms 
are effective in the stopping phenomenon; in view of the 
marked differences between solids and gases in the quan- 
tum energy levels of the outer electrons, it is not surpris- 
ing to see the discrepancy between gases and metals in 
Figure 3. 

In addition to the primary study of stopping powers, the 
“straggling” in stopping has been roughly measured for the 
two metals nickel and copper. This straggling effect is a 
measure of the individual proton variation in stopping 
power since the stopping phenomenon depends upon random 
collisions with electrons in the stopping medium and is 
thus subject to statistical variations. This effect shows up 
experimentally as broadening of the resonance peaks with 
matter interposed in the beam. Figure 4 gives the experi- 
mental measurements of the straggling, expressed as var- 
iance in proton energy loss per unit length path in the me- 
dium. 

Also included in Figure 4 are curves showing the pre- 
dictions of theoretical formulas for straggling derived by 
Livingston and Bethe’ and by Bohr? Our results are too 
scattered to permit any accurate comparison with theory. 
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Suffice it to say that both theoretical predictions seem cor- 
rect within an order of magnitude and the theory of Bohr 
seems to give a better prediction of the variation with 
proton energy in this region. 186 pages. $2.45. 
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I. ATWO CHANNEL SCINTILLATION SPECTROMETER 
AND II. THE DISINTEGRATION OF SCANDIUM 47 


(L. C. Card No. Mic 58-684) 


Ernest Brock Dale, Jr., Ph.D. 
The Ohio State University, 1953 


I. The Scintillation Spectrometer 


First consideration in the design of this instrument 
was given to its eventual use in the simultaneous measure- 
ment of energy and detection of coincidences between 
gamma-rays. However, the electronic apparatus and the 
general technique involved are equally useful for measure- 
ments of particle radiation. 
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The essential features of the spectrometer are a phos- 
phor, a photomultiplier tube, an amplifier, and a pulse 
analyzer. : : 

The radiation-sensitive element that has been used is 
a thallium-activated sodium iodide crystal. This material 
fluoresces when acted upon by ionizing radiation. The in- 
tensity of the pulse of light or “scintillation” produced 
when an ionizing quantum interacts with the crystal is pro- 
portional to the energy of the quantum. 

The scintillations are detected by a photomultiplier 
tube, which produces, for each scintillation, a voltage pulse : 
proportional in magnitude to the intensity of the scintilla- | +300V 
tion. | 

It is the function of the pulse analyzer to allow only ES CED OF RS CURE 
pulses within a narrow range of magnitudes to activate the 
scaler. This is equivalent to allowing only radiation within Figure 1. List of components in pulse analyzer 
a narrow energy range to be detected. 

The pulses from the photomultiplier tube are amplified 100K Helipot 0.11M 0.05 mf 
to a maximum amplitude of 100 volts by a commercial 18K — — 
pulse amplifier. The output pulses from the amplifier, 
which are positive, are impressed on the grid of the first 8K 4.7K 5—65mmf 
stage of the pulse analyzer, one channel of which is shown 
schematically in Figure 1. The first stage of the pulse 
analyzer, is a discriminator, consisting of tubes V, and V2 — 5 0.19M 7.5K 5-65mmf 
in the diagram. Its function is to pass only pulses larger 25K (NW Pot) 
than a selected amplitude, and to amplify the portion of a 
given pulse which is above the cutoff amplitude. The am- 25K (WW Pot) 0,05mf 
plification factor is approximately 6, up to an input level SOK 
of about 12 volts above cutoff. For pulses larger than this, 
the top of the pulse is attenuated about 1/4. Negative out- 0.62M 1M 0, 0O1mf 
put pulses from the discriminator are impressed on the 265K 16K 0. 001mf 
grids of two gate circuits, so adjusted that one, the “lower 
gate,” can be triggered by a smaller minimum pulse than O.1ih 4.7K 0, Olmf 
the other, the “upper gate.” The upper and lower gate out- LK 1. 9K 0, Olmf 
put signals are mixed in an anticoincidence circuit which 
delivers an output pulse only if the lower gate, but not the 2.2K 0. Olmf 
upper gate, is triggered. Two identical pulse analyzer 0.1M 0. O0lmf 
channels work into a coincidence circuit which delivers 
pulses to a scaler only if pulses are received from both 0.19M 656 
channels within the coincidence resolving time. 17K 6AG7 

The gate circuits, V;, V4 and V;, V, in Figure 1 are 
Schmitt trigger circuits.’ The Schmitt trigger circuit is a 0.9m GAG7 
well known circuit element which produces a standard out- LK 17K = 6AG7 
put pulse for any input pulse above a given level. The in- 
put grid of the lower gate is biased from two to ten volts 1% = ¢AG7 
above the triggering potential, depending on the setting of 5K 240 Vy g= 6J6 
the potentiometer R,. The upper gate is biased ten to ‘ie ae ‘ ’ ‘ie 
twenty volts above the triggering potential, depending on * Baan 
the setting of R,. This provides a “slit” the width of which 039M =» 1.5K Vio 137 656 
is variable from 0 to 2.5 volts at the discriminator input. , 
The pulses from the lower gate, after inversion in V,, V,, 
go into the anticoincidence tube, V,. Those which do not Resistances are in ohms, Kilohms (K) or Megohms (M) 
encounter there a simultaneous pulse from the upper gate Capacitances are in microfarads (mf) or micro-micro= 
are converted to square pulses in V,, , V,,, and trans- fereds (anf). a 
mitted to the coincidence circuit, V,,, V,, . 

In order to allow the upper gate pulse, if present, to 
clamp the anticoincidence tube before the lower gate pulse The first and third grids of the 6BN6 are practically 
arrives, a 0.3 microsecond delay line is inserted immedi- equivalent. The third grid is biased sufficiently negative 
ately following the lower gate. The delay line consists of to keep the tube cut off, regardless of the voltage on the 
4 cm. of close wound #34 enameled copper wire on a 3/8” first grid. The latter is biased negatively to such a point 
bakelite form. Distributed capacitance is furnished by a that positive swings of the third grid will allow the tube to 
1 cm. x 3.5 cm, strip of copper foil taped tightly against conduct. The standard negative pulses from the upper 
the coil. The characteristic impedance of the delay line is gate, however, are sufficient to cut the tube off completely, 
1000 ohms. regardless of what happens to the third grid within the 

The anticoincidence tube is a 6BN6 gate-beam pentode. | duration of a pulse. 


0,16M 0.35M 75mmf 


IM 0,05mf 


0, Olmf 


= 4.7K Cy = 0,00lmf Vi2,13" 636 
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Both halves of the 6J6 coincidence tube normally con- 
duct. If a negative pulse is received on one grid only, a 
transfer of current from one side of the tube to the other 
takes place, resulting in a 0.2 volt pulse across R,;. If 
both tubes are simultaneously cut off, a one-volt pulse re- 
sults. The ratio is increased by an additional factor of 
five by the crude diode discriminator in the cathode circuit 
of V;., Vis. Either channel can be cut off by impressing a 
large negative bias on the corresponding grid of V,., Vis. 
When this is done all of the counts in the other channel are 
registered. 

The pulses arriving at the coincidence tube are square, 
with rise and decay times of 0.1 to 0.2 microsecond. The 
measured coincidence resolving time of the spectrometer 
is 1.52 microseconds. This could be improved by the in- 
terposition of blocking oscillators ahead of the coincidence 
tube, since the coincidence circuit used is inherently fast. 


II. The Disintegration of Scandium 47 





Enriched calcium 44 was bombarded for 12 hours with 
20 m.e.v. alpha particles in The Ohio State University 
cyclotron. The target material was calcium carbonate. 
The calcium was enriched to 91.9 per cent of the mass 44 
isotope. It was made available on loan by the Oak Ridge 
National Laboratory. 

Radioactive fluorine which may have been produced in 
the sample by the reaction O**(a,pn)F’® was removed by 
repeated solution in 6N hydrochloric acid and evaporation 
to dryness. Carrier-free scandium 47, produced by the 
reaction Ca**(a,p)Sc*” was separated from the stable cal- 
cium by the following procedure: The sample was dis- 
solved in 0.01N hydrochloric acid, and was titrated to pH 
8.5 with 0.1N ammonium hydroxide. It has been estab- 
lished” that this is the optimum pH for the retention of 
scandium on filter paper. The solution was poured through 
a double thickness of filter paper, which was then washed 
with ammonium chloride at pH 8.5 to remove calcium. The 
radioactive scandium was removed from the filter paper 
with cold 6N hydrochloric acid. After evaporation to about 
1 ml. total volume, the sample was evaporated dropwise on 
a rubber hydrochloride film for mounting in the spectrom- 
eter. 

The decay of a small portion of the sample was fol- 
lowed for five half-lives. At the end of this time, deviation 
from observed half-life of 2.45 days was not perceptible. 

The negatron spectrum was measured in a thick-lens 
spectrometer calibrated against the K and L peaks of the 
663 k.e.v. gamma-ray in Cs’. The calibration was 
checked with the K and L peaks of the 134.2 k.e.v. gamma- 
ray inCe™., 

A Fermi plot of the beta-spectrum was resolved into 
two straight line components with end points at 607 k.e.v. 
(8:1) and 440 k.e.v. (,). 

The relative abundances were found to be 28 per cent 
for B,; and 72 per cent for £,. 

Log ft is 6.1 for 8, and 5.2 for B,according to Feenberg 
and Trigg’s curves.° 

Two conversion peaks of approximately equal intensity 
were observed at 153 k.e.v. (y, ) and 183 k.e.v. (y,). If 
these are assumed to be K conversion peaks in titanium, 
the gamma energies are 158 and 188 k.e.v. respectively. 
The 183 k.e.v. conversion peak was not observed in one 
scanning of the negatron spectrum. 

The gamma-spectrum, Figure 2, was measured with a 
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Figure 2. 
Nak(T1) scintillation spectrometer. Three independently 
calibrated measurements gave energies of 160, 160, and 
162 k.e.v., indicating that most of the transitions go by way 
of y, rather than y,. 

The conversion coefficient of y, was measured by tak- 
ing the ratio of the area under the conversion peak to the 
area under the 440 k.e.v. beta-spectrum. The value ob- 
tained was 1.5x 107°. 

The minimum theoretical conversion coefficients for 
160 k.e.v. radiation are 8.1 x 107° for El and 6.8 x 107° for 
Ml transitions* The discrepancy between these values and 
the measured values can perhaps be attributed to scatter- 
ing in the samples used. It would be difficult, however, to 
explain the additional factor of 10 required for E2 or M2 
radiation on this basis. It appears likely, therefore, that 
the observed gamma-radiation is either El or Ml. 

Since the measured intensities of the conversion lines 
for y, and y. were about equal and since no broadening of 
the 160 k.e.v. gamma-ray peak was observed, it is appar- 
ent that y2, if it exists, must be of low intensity and fairly 
highly converted. 

The assumption that the 188 k.e.v. gamma-ray would 
be detected if it were as much as one-tenth as intense as 
the 163 k.e.v. gamma-ray leads to the conclusion that the 
conversion coefficient for y,2 is at least an order of magni- 
tude higher than that for y,. It also follows that the inten- 
sity of y2and hence of the unobserved beta transition which 
precedes it is at least an order of magnitude lower than 
the competing transition via B2and y,. Thus y2 must be at 
least an E2 or M2 transition and log ft for the unobserved 
beta transition must be at least 6, indicating a first-for- 
bidden or l-forbidden transition. 

The ft value of the 440 k.e.v. beta-spectrum indicates 
that it is an allowed transition. The 607 k.e.v. spectrum 
should be first forbidden ( AI=0, 1, yes) or l1-forbidden 
( AI=1, no, Al=2). 

Two alternatives present themselves in the interpre- 
tation of these data. One can assume that the large com- 
parative half-life of 8, is anomalous, or one can take the 
apparent forbiddenness at its face value. 

If the forbiddenness of the Sc*’ decay is accepted, then, 
assuming f,/. for the Sc*’ ground state, the possible ground 
state assignments of Ti*’ are h 9/2 (1-forbidden), Ex/2» So/a» 
and ds, (1st forbidden). If the ground-to-ground state 
transition is assumed to be allowed, the possible ground 
states of Ti*’ are f,/. and fr/2 « 
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The odd-mass nuclei with twenty-one to twenty-seven 
odd nucleons have not been very carefully worked over; so 
there is a possibility that a tendency toward anomalously 
large ft values in this region has been overlooked. On the 
other hand, there is certain meager evidence of an infer- 
ential nature that the forbiddenness may be real. In par- 
ticular, Mn’, which has 25 protons in its nucleus and 
which might therefore be expected to have the same ground 
state spin as Ti*’, has the anomalous nuclear spin, 5/2.° 

Its measured nuclear magnetic moment is 3.46753. ° 
This is closer to the Schmidt limit for I=L+1/2 than for 
I=L-1/2, and thus favors ads, ground state. The log ft 
for the disintegration of Fe*’ to Mn” using Maeder and 
Preiswerk’s value for the energy’ and Schuman and 
Camilli’s value for the half-life,*® is 6.6. The ground state 
of Fe’ should be ps2, on the basis of the shell model. The 
transition is l-forbidden if the ground state of Mn® isf;,, 
and first forbidden if it is d,/.. The calculated log ft is 
compatible with either assignment. 
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ALTERNATIVE DISINTEGRATION SCHEMES FOR SCANDIUM®’ 
Figure 3, 


Since £2 is an allowed transition, the intermediate 


level at 160 k.e.v. can be either f,, or f,/.. If the ground 
state level is either f;/. or d5;/2 the 163 k.e.v. level must 
be f7,. If it is anf,/. level, the intermediate level must 
be f; 5/2 « Figure 3 shows the proposed disintegration 
schemes assuming that the ground state of Ti*’ is a d; pes 
f, Jas and an f,,, level, respectively. 

It is of interest that the 25 neutron-21 proton decay of 
Ca** also appears to be first forbidden.® 89 pages. $2.00. 


1, Elmore, W. C., and Sands, M. Electronics, New 
York: McGraw Hill Book Co., Inc., 1949, pp. 99-103. 

2. Duval, J. E., Maj. U.S.A.F. “I. Adsorption of Cobalt 
and Barium Ions on Hydrous Ferric Oxide at Equilibrium. 
II, Separation of Carrier-Free Scandium from a Calcium 
Target. III. Radioactivity of Scandium 43.” Doctoral dis- 
sertation, The Ohio State University, 1952. 

3. Feenberg, E., and Trigg, G. “The Interpretation of 
Comparative Half-Lives in the Fermi Theory of Beta- 
Decay, Rev. Mod. Phys., 22 (1950), pp. 399-406. 

4. Rose, M. E., Goerzal, G. H., and Perry, C. L. “K- 
Shell Internal Conversion Coefficients; Revised Tables,” 
Oak Ridge National Laboratory Reports ORNL 1023 (1951). 

5. White, H. E., and Ritschl, R. “Hyperfine Structure 
in the Spectra of Neutral Manganese, Phys. Rev., 35 
(1930), p. 208. 

6. Sheriff, R. E., and Williams, D. “Nuclear Gyro- 
magnetic Ratios, III," Phys. Rev., 82 (1951), pp. 651-57. 

7. Maeder, D., and Preiswerk, P. “Continuous Gamma- 
Spectrum Accompanying Orbital Electron Capture,” Phys. 
Rev., 84 (1951), p. 595. 

8. Schumann, R. P., and Camilli, A. “Half-Lives of 











44 re and Pm,” Phys. Rev., 84 


ta) Ca re, Se 

(1951), pp. 158-162. 
9. Macklin, P., Feldman, L., Lidofsky, L., and Wu, C. 

S. “The Beta-Spectrum of Ca*’,” Phys. Rev., 77 (1950), 


es, iST. 








Abstract published by special arrangement with The 
Ohio State University. 


ELECTRON-NEUTRINO ANGULAR CORRELATIONS 
IN THE BETA-DECAYS OF NEON-19 AND ARGON-35. 


(L. C. Card No. Mic 58-1703) 


William Bernard Herrmannsfeldt, Ph.D. 
University of Illinois, 1958 


The angular correlation coefficients of Ne*® and A® 
have been experimentally determined by measurements of 
the energy spectra of the recoil ions. The forms of the 
beta-decay interactions have been determined from these 
measurements. The decay of A®** —~ Cl°>+e*+ yp is almost 
a pure Fermi interaction. Thus, the angular correlation 
coefficient, A, in the expression (1 + A v/c cos 8), should 
be nearly -1 if the Fermi interaction is scalar, or +1 if the 
interaction is vector. The choice of the vector interaction 
was Clearly favored by the results of two different meas- 
urements of which were +.85 + .12 and +.93 7 .14. 

The Ne’’ angular correlation coefficient, which had 
been determined previously by several other experi- 
menters, was found to be A = 0.00 * .08 which is in excel- 
lent agreement with the average of all the other results. 
Ne’’ is a mixed Fermi and Gamow-Teller interaction 
which decays according to Ne’ — F**® + e++ v. If the re- 
sult of the A® experiment is assumed to apply to the 
Fermi part of the Ne’ interaction, then the Ne *® result 
proves that the Gamow-Teller part of the interaction is 
axial vector. 

Half-life measurements, which were made to identify 
the activities, gave 1.83 t .02 sec for A” and 17.4 + .2 sec 
for Ne’. 69 pages. $2.00. 


PHOTOPRODUCTION OF PION PAIRS. 
(L. C. Card No. Mic 58-1577) 


Arnold David Levine, Ph.D. 
Columbia University, 1958 


The Wick-Chew- Low formalism has been applied to the 
solution of the two meson state. Two physical processes 
have been studied in connection with this solution; meson 
production by mesons, and photoproduction of meson pairs. 

The integral equation for the matrix element describing 
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meson production by mesons has been expanded to the one 
meson approximation. It has been found that the approxi- 
mation thus obtained is idnetical with that obtained by 
Barshay. Thus, a solution for this process has been ob- 
tained which is valid within a limited energy range. 

The solution of the integral equation for meson produc- 
tion by mesons, has then been applied to the study of the 
photoproduction of pion pairs. Here it is found that, for 
charged mesons, the terms giving rise to the photoproduc- 
tion of one s wave and one p wave meson represent the 
major effect. Thus, in case of charged mesons, the ap- 
proximation given by Zachariasen and Cutkosky is found to 
be valid. 

The main new result of this paper, is the study of pho- 
toproduction of neutral mesons associated with the meson 
pairs. It is found that, in this case the terms describing 
the photoproduction of two p wave mesons cannot be ig- 
nored, and, that for energies considerably above thresh- 
hold, they increase the predicted results by about 50% over 
those obtained from the Is and Ip wave terms. 

The double p wave terms arise chiefly from the anom- 
olous magnetic moment interaction. In this respect the 
model is completely analogous to that for the single meson 
case. One can establish a simple algebraic ratio for the 
photoproduction of two neutral mesons and the production 
of two neutral mesons in a meson nucleon collision. 

The chief difference in the two meson case as com- 
pared to that of the one meson case lies in the fact that, in 
the former, one obtains appreciable yields of neutral 
mesons for energies close to the threshhold. In the one 
meson case, the yield of neutral mesons at energies close 
to threshhold is extremely small. 32 pages. $2.00. 


PART I. THE DETECTION OF ELECTRON 
POLARIZATION BY M@LLER SCATTERING. 
PART Il. ENERGY LEVELS IN THE NEAR-HARMONIC 
NUCLEI Fe™, Fe AND Ni™ 


(L. C. Card No. Mic 58-1718) 


Nathan Levine, Ph.D. 
University of Illinois, 1958 


PART I 


Since the discovery that parity is not conserved in 
weak interactions, a need has arisen for accurate electron 
polarization detection methods. A method based on Mgller 
(electron-electron) scattering from aligned electrons in a 
thin ferromagnetic foil is described. Since the cross sec- 
tion for electron-electron scattering has a strong depend- 
ence on the relative orientation of the spins of the incident 





and target electrons, this type of scattering can act as a 
polarization analyzer. In addition to a review of other po- 
larization detection methods, the theory of Méller scatter- 
ing, and its application to the experiment, is discussed and 
the relevant formulae and graphs are presented. The 
method offers several advantages over previous detection 
methods; (1) it can be used to measure the polarization of 
high energy electrons, (2) it works equally well for the 
measurement of high energy positron polarization, (3) the 
magnitude of the experimentally observed effect can be ac- 
curately calculated in terms of the incident beam polari- 
zation and (4) the experimental set-up is relatively simple. 
The method is applied to the measurement of the polariza- 
tion of electrons from the decay of Pr*** and P**. In both 
cases, the polarization is found to be -(v/c), within the 
limits of experimental error. 

A review of the inconsistencies in the results of vari- 
ous experiments fundamental to beta decay theory shows 
that a determination of the magnitudes of the pertinent 
coupling constants is not possible. 


PART II 


A comparison of the energy levels in Fe®, Fe and 
Ni® reveals some interesting similarities. Since near- 
harmonic structure is known to exist in Fe’, an investi- 
gation was undertaken to determine whether this structure 
is also present in Fe™ and Ni®°’. In the case of Fe™, no 
second 2* state having the desired energy or de-excitation 
characteristics had been reported by previous investiga- 
tors and a search for a small excitation of such a level 
from the decay of Mn™ is described. The results are es- 
sentially inconclusive although some evidence for its exist- 
ence is presented. Our investigation of the Mn™®-Fe” decay 
does reveal the presence of an additional beta branch to a 
2* level at 3.34 Mev in Fe”. The results of the angular 
correlation measurements on the cascade gamma rays 
from this, and other, levels are given. The stopover tran- 
sitions are found to be mostly M1 radiation and hence not 
of the near-harmonic type. 

In the case of Ni’, the measured angular correlation 
functions for the 0.85-1.33 and 1.76-1.33 Mev cascades 
initiated from the decay of Cu® are reported. For the 
former cascade, the results indicate that the stopover 
transition is largely E2 radiation but the experimental dif- 
ficulties prevent a more quantitative statement. The pres- 
ence of this type of radiation, together with a stopover to 
crossover intensity ratio of 15, imply the existence of 
near-harmonic structure in Ni. The angular correlation 
function for the latter cascade is found to be nearly identi- 
cal to that of the corresponding cascade in Fe™ which 
lends weight to the contention that there exist level simi- 
larities in these nuclei. Additional evidence for these sim- 
ilarities is also presented. 101 pages. $2.00. 
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SKINFOLD AND OTHER ANTHROPOMETRICAL 
MEASUREMENTS OF ADOLESCENT BOYS 


(L. C. Card No. Mic 58-673) 


Randolph Ennalls Edwards II, Ed.D. 
Boston University School of Education, 1957 


It is the purpose of this study to obtain certain skinfold 
and other anthropometrical measurements of adolescent 
boys and to determine their importance to those interested 
in child growth and development. 

Five hundred junior and senior high school male stu- 
dents (ages 13 to 17 years) were used, and 100 subjects 
were measured at each age level. The schools in the 
Greater Boston, Massachusetts area were from the com- 
munities of Malden, South Boston, and Braintree. 

The subjects were obtained from regularly scheduled 
physical education classes. Age statistics and ethnic 
background were recorded. Measurements included: 
height (inches); weight (pounds); chest, arm, back, abdo- 
men, and calf skinfolds (millimeters); girth (inches) of 
calf, arm and chest; and diameter (inches) of bi-iliac 
crest. 

This is the first large skinfold study of American youth 
involving the use of a modern constant tension caliper. 
Much of the confusion in anthropometrical research 
methods of quantitative measuring and interpreting has 
been eliminated by this greatly improved skinfold measur- 
ing technique. 

Body fat is one of the major variables associated with 
changes in body composition and is directly affected by 
nutrition, exercise and disease. Skinfold measuring of 
subcutaneous body fat is an accurate, practical and relia- 
ble method. It is important in aiding physicians, physical 
and health educators, and others interested in growth and 
fitness of adolescent boys, to appraise their physical state 
and to evaluate their growth during the periods between 
examinations. 

More than 5000 skinfold and other anthropometric 
measures were compiled and prepared for analysis. The 
various phases of analyzing the data included: 


1. Establishing percentile norms 
Boys - Ages 13 to 13/6 Years 


Percentiles 
10 25 50 75 90 
Weight (pounds) 76.0 89.4 105.3 121.1 135.0 
Height (cm.) 141.4 146.1 153.0 159.0 164.0 
Arm (skinfold-mm.) 5.2 10.3 16.2 22.1 27.1 
Bi-iliac (cm.) 21.1 22.4 24.1 25.5 27.1 


2. Correlations between skinfolds 


Ages 13 to 13/6 Years 


Arm-Chest r=.84 
Adbomen-Scapula r=.90 
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3. Correlations between skinfolds and body build 


Abdominal skinfold-chest circumference correlation 
highest at .80 at 14 years and .75 at 15 years. 


4. Correlations between girth and skinfold of arm 


Age Correlation 
13 r.=77 
14 r.=52 


0. Comparison of various height and weight studies with 
the present study. 


The subjects in this study were generally taller and 
decidedly heavier than those in the Stuart-Meredith 
Tables, Boyd Tables, Pett’s Canadian Height and 
Weight Study, and the Baldwin- Wood Height- Weight 
Averages. 


6. Relationship of age and ethnic background to anthropo- 
metric measurements. 


Height and bi-iliac diameter correlated insignificantly 
with skinfolds for all three (Jewish, Northern and 
Southern European) ethnic groups at all five age levels. 


Several of the conclusions are: 


1. Skinfolds are a quick and accurate method of esti- 
mating subcutaneous body fat. 

2. Percentile norms are a determinative and practical 
method of comparing various adolescent growth. 
Percentile data reveals the 13 to 15 year interval 
as the greatest over-all growth period. 

The abdominal skinfolds reveal the largest meas- 
urements, while skinfolds in general increase in 
size from ages 13 through 15= years, but diminish 
in size after that. 

From 13 through 17 years arm girth exhibits 
greater over-all growth increase than the calf or 
chest, while the relationship of arm girth to arm 
skinfold decreases greatly during this five year 
period. 

The intra-skinfolds have a high correlation with 
each other. 

Weight has a high correlation with abdomen and 
chest skinfolds, chest circumference and bi-iliac 
diameter. 

Height has a relatively high correlation with bi- 
iliac diameter, particularly at ages 13 and 14 
years. 152 pages. $2.00. 
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HEMODYNAMIC ASPECTS OF 
TOTAL BODY PERFUSION 


(L. C. Card No. Mic 58-1150) 


Raymond Charles Read, Ph.D. 
University of Minnesota, 1957 


Total body perfusion with complete cardio-pulmonary 
bypass for periods of up to four hours was carried out in 
seventy-seven dogs using a pump oxygenator and flow rates 
of between 0 and 170 ccs/minute/kgm. 

The pressure flow relationships existing in the sys- 
temic and coronary circulations were investigated and ob- 
servations have been made on the hemodynamic effect of 
changes in anesthesia, duration of perfusion, heart action, 
vasomotor tone, venous pressure and acid base balance. 

There was an approximately linear relationship between 
pressure and flow in the systemic circulation however ex- 
trapolation to zero flow produced an intercept on the pres- 
sure axis of approximately 20 mm. Hg. 

Calculated total systemic resistance was more uni- 
formly related to flow than to pressure. 

Coronary blood flow in the beating but essentially non- 
working heart did not correlate with perfusion pressure. 
There was however an inverse relationship between per- 
fusion rate and the percentage of total flow passing through 
the coronary bed. Thus changes in coronary resistance as 
a result of unknown factors were sufficiently large to ob- 
scure the usual relationship between pressure and flow. 

Duration of perfusion was an important variable in 
these studies as indicated by changes in both total sys- 
temic and coronary resistances with time. The latter 
showed a progressive fall while the former demonstrated 
an early rise followed by a later decline. This change was 
not found at high flow rates and it was considered to be a 
result of metabolic and central nervous system depression 
brought about by ischemia. 

Ventricular fibrillation was associated with an in- 
crease in coronary flow. 

Vasomotor tone was altered by either surgical decapi- 
tation and pithing of the spinal cord or ganglionic blockade 
with drugs. 

Vasomotor tone was found to be composed of three 
equal parts -- nervous influences, inherent myogenic tone 
of the blood vessels and both viscous properties of the 
blood and dimensional considerations in the completely re- 
laxed vessels. 

The vasomotor effects of hexamethonium administra- 
tion were identical to those following surgical destruction 
of the central nervous system. Arfonad consistently re- 
duced total peripheral resistance in the denervated prepa- 
ration. This decrement was probably the result of the re- 
lease of a histamine-like substance which then acted 
directly on the blood vessels. 

The pressure flow curves obtained in the whole animal 
were remarkably similar to those previously reported for 
isolated vascular beds. The magnitude of the extrapolated 
pressure at zero flow was arbitrarly determined by the 
interval between circulatory occlusion and the time of 
pressure measurement. Increased vasomotor tone was as- 
sociated with a curvilinear pressure flow relationship con- 
vex to the pressure axis while vasodilation was character- 
ized by a more linear plot. Total peripheral resistance 
routinely fell as venous pressure was raised either by 
constriction of the venous outflow catheter or changing of 
the hydrostatic head of drainage. 





Although total body perfusion at these flow rates was 
routinely followed by the development of metabolic acidosis, 
changes in total peripheral resistance with perfusion could 
not be related to acid base changes. The injection of hyper- 
tonic solutions of sodium hydroxide, sodium bicarbonate, 
sodium lactate, sodium chloride or glucose during perfusion 
was followed by a fall in blood pressure at constant flow. 
This effect was independent of alkalizing activity and was 
related primarily to osmolarity. 

Hypertonic sodium lactate solution produced spontane- 
ous defibrillation in four out of six dogs perfused at con- 
stant flow. Its action was associated with an increase in 
coronary flow and was apparently correlated with the lactate 
ion itself. 

The metabolic acidosis which resulted from perfusion 
was associated with a constant or slightly declining potas- 
sium concentration, a fall in plasma chloride and a constant 
serum sodium concentration. 

Oxygen consumption and carbon dioxide production were 
related exponentially to flow rate with a respiratory quo- 
tient of unity. 128 pages. $2.00. 


SOME OBSERVATIONS ON ORIENTATION 
AND ILLUSIONS WHEN EXPOSED’ 
TO SUB AND ZERO-GRAVITY. 


(L. C. Card No. Mic 58-1734) 


Grover John D. Schack, Ph.D. 
University of Illinois, 1958 


Past investigations into the effects of exposure to short 
periods of subgravity and weightlessness have disclosed 
some evidence of disoritentation in pilots and some impair- 
ment of neuro-muscular control in other experimental sub- 
jects. Serious disoritentation and confusion have been ob- 
served in normal animals such as the turtle (Chrysemis- 
ornata) and mice exposed to weightlessness achieved in 
aircraft flights and rocket firings. The occurrence of 
visual illusions during exposure to weightlessness in man 
has been suggested but never recorded. 

Quantitative experiments using water to simulate sub- 
gravity conditions (as suggested by Margaria in 1953) have 
shown that during exposure to simulated subgravity condi- 
tions the ability of human subjects to perceive body position 
following rotation is seriously impaired. Following rota- 
tion in simulated subgravity conditions perception of the 
true upright position is also disturbed. Perception of the 
vertical and horizontal during simulated subgravity condi- 
tions, with concomitant absence of a visual field is likewise 
significantly impaired. 

Neuro-muscular coordination of humah subjects ex- 
posed to subgravity and weightlessness conditions by flying 
jet aircraft in ballistic trajectories seems to be little af- 
fected. Likewise spatial orientation during weightlessness 
seems to be unaffected as long as adequate visual cues are 
present. In the absence of a visual field serious disorien- 
tation does occur. 

Normal cats exposed to weightlessness display loss of 
labyrinthine reflexes, disorientation and confusion, with 
and without visual cues. Cats in which the vestibular cor- 
tical area of the brain has been removed bi-laterally seem 
to be less disoriented and confused than normal animals 
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but also display loss of labyrinthine reflexes. Bi-iaby- 
rinthectomized cats, however, are relatively unaffected by 
exposure to weightlessness and display no symptoms of 
serious disorientation and confusion. 

Oculogravid illusion studies in man disclose that illu- 
sions do occur in the flying of ballistic trajectories. These 
illusions take the form of apparent downwards motion of a 
fixed target during acceleration, and an upwards displace- 
ment during deceleration. During weightlessness no mo- 
tion of the target occurs. This would tend to contradict the 
theories that exposure to weightlessness will result in 
optical illusions resulting from false sensory information 
received from the otolith organs during this period. The 
theory is advanced that oculogravic illusions, such as re- 
corded in this study, provide a method for determining the 
mechanism of utricular stimulation. 92 pages. $2.00. 


A PHOTOGRAPHIC INVESTIGATION OF LATERAL 
FUSIONAL MOVEMENTS OF THE EYES 


(Publication No. 25,474) 


Charles Reese Stewart, Ph.D. 
The Ohio State University, 1951 


INTRODUCTION 


As the eyes are directed hither and yon in space, the 
images formed in the two eyes are made to fall on corre- 
sponding parts of the two retinas and are maintained there 
by means of disjunctive movements of the eyes, the end re- 
sult being that the sensory impressions arriving at the 
visual cortex can be integrated to form a “single” mental 
image. 

The types of innervation which affect the relative di- 
rections of the two eyes are psychic (associated with the 
awareness of distance), accommodative, and fusional. Of 
special interest in this investigation was the fusional in- 
nervation, which, so to speak, takes up the slack left by the 
other two types of innervation. 

Fusional movements of the eyes include changes in 
relative elevations of the lines of sight of the two eyes to 
bring both lines of sight to a common plane of regard, but 
the study was concerned with the convergence and diver- 
gence fusional movements which occur when both lines of 
_ sight are kept in a plane of common regard. 

Photographic records were made of the motor response 
of the eyes to several different types of fusional stimuli. 
By analyzing these records it was possible to study the na- 
ture and time characteristics of the fusional response, the 
lateral fluctuations of the eyes during steady fixation, the 
effect of perceived distance on the fusional response, and 
the contribution of convergence as a cue to distance. 


APPARATUS AND PROCEDURE 


Subjects were seated 150 cm. from a cylindrical 
screen which they viewed through red and green filters. 
The red and green fusion targets on the screen were pro- 
duced by a projector and mirror system located above the 
observer. Two of the mirrors in the system could rotate 
about vertical axes and were geared together so that when 
the gears were set into motion the images on the screen 





were displaced horizontally in equal amounts, but opposite 
directions, across the screen. Each eye could see only one 
image, and convergence or divergence was required to 
maintain fusion of the two images as they moved across the 
screen, depending upon the direction of movement and the 
arrangement of filters placed before the eyes and in the 
projection system. 

A diamond-shaped aperture formed by four knife edges 
could be placed in the object plane of the projector. It was 
so designed that mechanically the aperture could be alter- 
nately contracted and expanded, producing corresponding 
changes in the size of the images on the screen. This 
mechanism was synchronized with another mechanism 
which oscillated the images back and forth across the 
screen. When the apparatus was adjusted and set in mo- 
tion, it was possible to produce a cycle of size and conver- 
gence changes equivalent to that which would be produced 
by a diamond-shaped target 140 mm. in diameter moving 
back and forth in space between distances one and three 
meters in front of the observer. The speed of operation 
was set so that the cycle from near to far to near was 
completed in 4.8 seconds. 

Once adjusted, the cycle of size changes was not al- 
tered. The experimental procedure consisted in varying 
the convergence stimulus synchronized with the size 
changes. For example, in one of the experimental runs the 
convergence stimulus was set so that convergence was re- 
quired as the target decreased in size and appeared to re- 
cede, while divergence was required as the target increased 
in size and appeared to approach the observer. 

Light from a narrow line filament placed above and in 
front of each eye was reflected from the cornea into a 
camera located below and in front of the observer’s eyes. 
The filaments were oriented and focused to produce two 
sharp narrow vertical lines in the film plane. A narrow 
slit placed directly in front of the film allowed only a 
small strip of the narrow image to reach the film. With 
this arrangement, only the horizontal component of the sub- 
ject’s eye movements registered on the vertically moving 
film. After exposure, the film contained two narrow lines 
depicting the lateral movements of the two eyes. 

Two problems were involved in analyzing the changes 
in convergence from the two lines on the film which de- 
picted the movements of the eyes. Since changes in dis- 
tance between the two lines represented changes in conver- 
gence, the first problem was to find a suitable means of 
measuring these distances. The second was to be certain 
of measuring between two points exactly corresponding in 
time. By using a slit in front of the film plane, the second 
problem was eliminated, and one was assured of measuring 
between points corresponding in time simply by measuring 
across the film from one line to the other in a direction 
perpendicular to the edge of the film. 

A rapid method of transcribing changes in convergence 
by measurement of changes in separation between the two 
lines on the film record was devised; a schematic repre- 
sentation of the main features of the apparatus may be 
seen in Figure 1. Because of the possibility of a more gen- 
eral application of this apparatus in the analysis of photo- 
graphic records, it is described here in some detail. 

The film was pulled through the object plane of a pro- 
jector by a sprocket drive which was geared to the motion 
of a recording board. As the beam left the projector it was 
split, and the two beams were cross-polarized. Upon ar- 
riving at the viewing screen, another pair of crossed 
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Figure 1. Schematic representation of the apparatus 
used for rapid transcription of eye movement data from 
film records depicting eye movements. 
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polaroids allowed only the right half of one image and the 
left half of the other image to be seen when observed from 
the other side of the viewing screen. As can be seen by 
following the two light paths from the projector to the 
screen, the prism system reversed right and left in one 
beam. When the two images were aligned vertically by ad- 
justment of the plane mirror, they appeared on the screen 
as in Figure 2-A, where L, and L2 are the two images of 
the left eye record and R, and Rz are the two images of the 
right eye record. The dividing line down the center of the 
screen is the junction of the crossed polaroids, and was 
oriented to correspond to the slit in the film plane of the 
camera; that is to say, it was perpendicular to the image 
of the edge of the film. When the film was moved through 
the projector, the two images appeared to flow into each 
other at the dividing line, as indicated by the arrows in 
Figure 2. 

If the optical system were adjusted so that the two im- 
ages were vertically coincident at the center of the viewing 
screen, as shown in Figure 2-A, then L, and L, would flow 
into each other as also would R, and R,. If, however, the 
plane mirror were adjusted so that the two images were 
vertically separated as shown in Figure 2-B, then R, and 
L ,would flow into each other only so long as the distance 
between R and L remained unchanged. If changes in con- 
vergence occurred, they were indicated on the film record 
by changes in separation of the two lines. Now, if R, and 
L, began to separate at the center of the screen, they could 
be brought back into alignment by rotating the plane mirror 
located above the beam splitter in Figure 1. In order to 
rotate the mirror it was necessary to move the recording 
pen assembly, to which was attached an inclined plane. 
Movement of the inclined plane raised or lowered the lever 
connected to the shaft on which the mirror was mounted, 
thus rotating the mirror. 

It can be shown that the displacement of the pen neces- 
sary to realign the images after they separate on the 
screen is directly proportional to the separation of the 
images and is therefore, also proportional to the corre- 
sponding change in distance between the two lines on the 
film. The displacement of the pen thus could be calibrated 
in terms of angular rotation of the eyes. 

To obtain a convergence record, one simply kept R, 
and L ,coincident at the dividing line at the center of the 
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Figure 2. Viewing screen of the film analyzer. 


screen by operating a level which moved the recording pen 
assembly back and forth perpendicular to the direction of 
movement of the recording table. 

Traces of the record of an individual eye, for example 
the left eye, were obtained by keeping L; or L2flowing into 
a fixed point on the dividing line. 

The gear ratio between the recording table and the film 
drive determined the magnification along the time scale, 
and the slope of the inclined plane determined the magnifi- 
cation of the eye movements. 


SUMMARY OF RESULTS AND CONCLUSIONS 


Convergence records made during binocular fixation of 
a cross hair indicated that the convergence was held rela- 
tively fixed for only short intervals of time. On the best 
fixation records, obtained during a high, degree of concen- 
tration on the part of the observer, it appeared that conver- 
gence could not be held fixed within a range of less than 
approximately 0.25 degrees for fixations lasting several 
seconds. 

With a diamond-shaped target which alternately could 
be contracted and expanded, it was possible to create an 
illusion of apparent movement of the target between dis- 
tances of one and three meters in front of the observer. 
By synchronizing a convergence stimulus with the size 
changes, the author was able to study the effects of per- 
ceived distance upon the fusional response. 
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In the data obtained in experiments performed with this 
apparatus, fusional convergence appeared to respond effi- 
ciently to the disparity produced by convergence stimuli, 
independently of a conflicting perception of distance, It 
was concluded that perceived distance had no direct effect 
upon the fusional movements recorded. Furthermore, it 
appeared that, if convergence per se provides a cue for 
perceived distance, it was ignored and supplanted by the 
stronger-size change cue. 

Changes in convergence induced by an illusion of near- 
ness or farness were demonstrated to occur concurrently 
with changes in accommodation. 

Records obtained when the convergence stimulus was 
“jumped” suddenly from one value to another showed dif- 
ferent characteristics when the targets were jumped to a 
position requiring convergence from those shown when they 
were jumped to a position requiring divergence. In each 
case, the response contained a similar acceleration, but 
convergence decelerated more rapidly than divergence. 
After reaching a maximum convergence value, the eyes 
gradually drifted in a divergent direction, whereas the fast 
divergence movement tapered off and gradually drifted out 
toward its maximum value. | 

Reaction time appeared to be less than 200 millisec- 
onds for this type of movement, and convergence move- 
ments appeared to attain a slightly higher velocity than di- 
vergence movements. For jumps up to 5 or 6 degrees, the 
maximum velocity for convergence was 10 degrees or less 
per second, and was always considerably slower than fix- 
ational movements of comparable size. Acceleration and 
deceleration also were more gradual than for fixational 
movements of comparable size. 





If the fusion targets were placed in a convergent po- 
sition and one of them suddenly eliminated, thereby remov- 
ing the stimulus to fusion, a divergence movement oc- 
curred. The greater the amount of convergence in play at 
the beginning, the greater the velocity of the divergence 
movement. When, however, the targets were placed ina 
divergent position and one of them was suddenly eliminated, 
a drift of only a degreé or so in a more converged direc- 
tion occurred from a position near maximum divergence 
of the eyes. 

Throughout the data, small peaks, associated with fix- 
ational movements and small “flicks,” were found on the 
convergence graphs. These peaks were formed by a rela- 
tively fast increase in convergence which usually was fol- 
lowed by a slower divergence movement. As nearly as 
could be determined, the velocity of the convergence com- 
ponent was 10 degrees or more per second, but the diver- 
gence component seldom exceeded 3 degrees per second. 
The peaks occurred rarely, if ever, with a fast divergence 
component followed by a slow convergence component; - 
that is to say, the peaks always pointed in the direction of 
convergence. They were found on every type of record ob- 
tained in the experiments, independently of whether fusion 
stimuli were present. 

Although the neurological origin of the convergence 
peaks could not be deduced from the data, it was suggested 
that they represent some sort of tonic innervation to con- 
vergence. 128 pages. $2.00. Mic 58-4938 


Abstract published by special arrangement with The 
Ohio State University, 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





POLITICAL SCIENCE 


POLITICAL SCIENCE, GENERAL 


DOMINATION AND THE VOTE IN A SOUTHWESTERN 
BORDER COMMUNITY: THE 1950 PRIMARY 
CAMPAIGN IN EL PASO, TEXAS 


(Publication No. 25,488) 


James Lynn Busey, Ph.D. 
The Ohio State University, 1952 


A social feature of the southwest border country is the 
presence at almost all points of a population majority of 
Hispanic language and culture. The area shares this char- 
acteristic with parts of western and northern New Mexico 
and with a few counties in Arizona and in Texas away from 
the border. It becomes significant to determine whether 
politics evolves any notable lessons in such an area. 

The purpose of this study will be twofold: (1) to evalu- 
ate, in terms of need and in terms of power, the present 
and potential Hispanic vote; and (2) to provide descriptive 
data and incidental hypotheses useful for further study of 
political patterns affecting the Hispanics of the southwest 
bc rder country. 
| El Paso, Texas, has been chosen as exemplary of char- 

acteristics of border politics. The city has a population of 
130,003, and El Paso County, in which it is located, con- 
tains 197,934 inhabitants.’ 

El Paso, Texas, and Ciudad Juarez, in the state of Chi- 
huahua, Mexico, constitute an economic and social com- 
munity. Juarez was originally settled by the Spanish, and 
El Paso by Anglo-Americans.” Later, Spanish-Americans 
came to make their homes in El Paso, and now comprise 
from 60 to 70 per cent of the city and county population.* 


Hispanic Problems 

To say that the Spanish-Americans of El Paso County 
constitute a popular majority is far from saying that their 
problems are given special political attention. The follow- 
ing are frequently mentioned as being problems which espe- 
cially affect the Spanish-American population of El Paso: 

Housing. Of El Paso dwelling units, 12,735, or 51.3 per 
cent of a total of 26,635, were reported in 1940 to be in 
need of major repairs or without modern plumbing facili- 
ties.* Much of this housing was and is located in a slum 
area of ten of fifteen city blocks, in South El Paso, a dis- 
trict of high Hispanic concentration. Despite the long- 
continued efforts at public improvement, no government 
unit has taken effective action. In an interview, Francisco 
Hernandez, member of the U. S. Housing Authority Board 
for El Paso, insisted that conditions are steadily growing 
worse, with no improvements, and that dwellings are be- 
coming more and more dilapidated. Three federal housing 
projects have done little to relieve the unsatisfactory con- 
dition. 

Health. Comparisons between health and mortality 
figures for El Paso Anglo-Americans and Spanish- 
Americans uniformly reveal higher mortality rates and 
greater incidence of sickness among the latter.°’* 
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Attainment of public office. Of all public administra- 
tive posts in El Paso County, only two were held in 1950 by 
Spanish-Americans - that of county clerk and one place on 
the El Paso County school board. 

Economic and social discrimination. Though wage 
earners are given work throughout El Paso County without 
discrimination as to ethnic background, Spanish-American 
employees commonly find that they must accept lower 
compensation than is paid Anglo-Americans for similar 
tasks. Bilingualism has been an aid to Spanish-Americans 
seeking sales positions. Some departments in retail 
stores are under Spanish-American management, but few 
top executive positions are held by members of the His- 
panic group. 

Education. No discrimination in education facilities 
affects El Paso Spanish-Americans. However, a common 
complaint is that the schools provide Hispanic students 
with inadequate English language training. Another criti- 
cism is that although all El Paso schools are open to both 
Anglo and Hispanic children, the schools in areas of par- 
ticular Hispanic concentration are lacking in such facili- 
ties as lunch service, which would be found elsewhere. * 

Attitudes of civic leaders. Attitudes of civic leaders 
may constitute a problem worthy of political attention. In- 
terviews revealed anti-* Mexican” points of view. The two 
leading newspapers, the Times and the Herald-Post, show 
marked pro-Anglo favor in their news coverage. 

Alien migrant labor. The problem of the so-called 
“wetback”, or illegal Mexican entrant employed as migrant 
labor at cheap wages, affects many Spanish-Americans 
who are dependent for their incomes upon farm work.° 

U.S.-Mexican relations. Because of the ties which 
many Hispanics have with relatives or friends in Mexico, 
El Paso Spanish-Americans are often concerned with 
questions arising out of U.S.-Mexican relations. Such 
questions would include controversies over border terri- 
tory, some of it within El Paso itself. Other problems of 
this type would involve trade policies and immigration 
controversies. 


























El Paso Centers of Influence 

In its economic, social, civic, political and journalistic 
centers of influence, El Paso is dominated by Anglo- 
Americans. Of 191 manufacturing establishments in the 
county, only thirty-four are guided by Hispanic individuals. 
These thirty-four employ a total of 413 persons, and the 
remaining 157 employ 7,989 persons.” Though labor unions 
are predominantly Hispanic in membership, positions of 
labor leadership are in most cases held by Anglo- 
Americans. Except for one small and ineffective Spanish- 
language daily, the press and radio are entirely con- 
trolled by Anglo-American interests.” Social and civic 
organizations, other than those specifically directed to 
Spanish-American interests, are invariably led by Anglo- 
American officers. 

The League of United Latin American Citizens is the 
largest group interested primarily in Spanish-American 
problems, and has members in all parts of the Southwest. 
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Its membership is predominantly middle class, and at 
times the organization displays greater interest in having 
its members accepted as “good Americans” than it does in 
meeting typically Hispanic problems. 

Although almost all officeholders and office seekers in 
El Paso County are Anglo-American, party guidance is not 
a serious obstacle to emergence of a strong Hispanic po- 
litical force. El Paso, as a part of Texas, is within a one- 
party area, so that factions become the groups around 
which political action occurs. The chairman and executive 
committee for the El Paso County Democratic Party serve 
Simply as administrative personnel for the handling of de- 
tails related to conduct of the primary, and play no role 
with respect either to candidates or to policies. The El 
Paso County Republican Party is ineffective as a political 
force. 


The 1950 Primary Campaign 

The 1950 primary campaign offers evidence of the 
weakness of the Spanish-American group in El Paso politi- 
cal life. Of the eight problems listed above as of particular 
concern to El Paso’s Spanish-American majority, only one 
was given noticeable attention in the campaign. This was 
the problem of housing. In addition, the candidates de- 
voted some time to labor questions, which, while also of 
general interest, are of concern mainly to the many His- 
panic American citizens who depend upon labor for their 
incomes. 

Housing and labor matters were both discussed in the 
1950 campaign in a sort of rarified atmosphere quite di- 
vorced from the practical needs of El Paso. The campaign 
injected a few fleeting comments on alien migrant labor, 
U.S.-Mexican relations, and health. 

The neglect shown pressing problems faced by the El 
Paso Hispanic majority did not prevent the candidates from 
giving elaborate attention to a number of other questions. 
These included: (1) positions of candidates on socialism 
and communism, (2) business and government, (3) agri- 
culture, (4) prices, (5) air service, (6) veterans’ aid, (7) 
oil, (8) water, (9) foreign relations, which consumed much 
of the candidates’ attention, and (10) a mass of statements 
and counter-statements on the personal abilities and char- 
acteristics of the candidates themselves. 

Even for a political campaign, the total El Paso 1950 
primary contest revealed a singular inattention to the ur- 
gent problems confronting the majority of the population, 
and pointed to a need for some sort of action by the 
Spanish-Americans which would effectively take care of 
their more pressing problems. 

Of course the Spanish-American majority of El Paso 
was not entirely ignored. Though candidates did not waste 
breath on Hispanic necessities, they did find time to make 
special appeals to the Spanish-Americans themselves. 

The candidates appealed especially to Hispanic voters 
by (1) use of the Spanish language - around one-fourth of 
total speaking time and literature was in Spanish - and (2) 
by lavish expressions of favor and friendship for the 
American Hispanic citizens. Such expressions were in 
contrast to the meager discussion of Hispanic problems. 
More than one candidate announced himself as “amigo” of 
the Latins. Two stressed their years of residence in 
Spanish-American districts. One man, John T. Bean, 
called himself “Juan Tortilla Frijol,” and boasted that he 
had many times swum the Rio Grande - a standard recre- 
ational activity of the youth of South El Paso. Almost all 





candidates produced literature in Spanish and advertised 
in the Spanish-language newspaper, El Continental. Ex- 
cept for occasional expressions of pro- Hispanic friend- 
ship, these newspaper announcements did not vary from 
their English-language counterparts in other newspapers. 
Finally, on election day, candidates were extremely 
active in most areas of Hispanic concentration. This 
energy in predominantly Spanish-American precincts con- 
trasted with the lack of electioneering activity in other 





_ precincts on election day. 


In summary, candidates were not averse to discussing 
problems which they conceived to be of interest to Anglo- 
Americans, or perhaps to El Pasoans in general. Yet 
when it came to making specific suggestions on problems 
which were typically of concern to the Spanish-American 
majority, the reticence of the candidates was marked. In 
approaching the Hispanic voters, candidates preferred to 
adhere to innocuous proclamations of friendship and last- 
minute appeals at the polls. In its reports and editorials 
on the campaign, the press showed no more interest than 
did the candidates in pressing Hispanic problems. 


The Spanish-American Vote 

Thus far, the evidence would seem to indicate that the 
Spanish-Americans of El Paso are too submerged and 
neglected to hope for solution of their outstanding prob- 
lems. However, El Paso Hispanics, despite their weak- 
ness in economic and social realms, may still have access 
to political weapons. No one type of power is necessarily 
dominant. Economic and social domination by one group 
need not forever prevent emergence of another group 
through some other avenue of power, such as the vote. An 
organized, crystallized vote can be as much a center of 
power as can other types of influence.° 

In 1950 the voters of Hispanic descent comprised 29.4 
per cent of the total voting population of El Paso County 
and 28.4 per cent of the total for the city..° When the com- 
position of the El Paso voting population is seen in this 
light, many of the problems discussed up to this point take 
on new meaning. The Spanish-Americans, while a ma- 
jority of the total population, are a minority of the total 
voters. Their needs are neglected. Candidates, while in- 
terested in seeking Hispanic votes, are more anxious to 
secure the votes of the Anglo-American voting majority. 

The campaign results revealed that Hispanic voters 
are possessed of a rather marked ethnic consciousness. 
In every contest where any sort of ethnic question or in- 
terest was involved, Hispanic precincts generally went 
one way, and Anglo-American precincts the other. This 
occurred, for example, in the county superintendent con- 
test, involving John T. Bean, who had made a marked ap- 
peal to the Hispanic voters, and H. C. Hinton, who had not. 
In the first primary, Bean won majorities in thirty-four 
precincts, of which twenty-two contained an Hispanic vot- 
ing population of 26 per cent or over. Hinton won majori- 
ties in twenty-four precincts, all of them having an His- 
panic voting composition of 25 per cent or less. 

In the Congressional contest between Paul Moss, who 
had become known as sympathetic to the Spanish-Ameri- 
cans, and Ken Regan and Fred Hervey, both of whom were 
widely thought of as being either neutral or hostile toward 
the Hispanics, all voting precincts having an Hispanic 
voting composition exceeding 53 per cent gave more votes 
to Moss than to any other Congressional candidate. In the 
run-off primary, after Hervey had been eliminated, another 
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marked correlation appeared between ethnic background 
and voting behavior. Here all El Paso County precincts 
having an Hispanic voting composition in excess of 38 per 
cent showed their preference for Moss over Regan, and 
all but six precincts having an Hispanic composition of 38 
per cent or less showed preference for Regan. 

Other contests revealed similar correlations. Expe- 
cially notable were the results in contests involving His- 
panic candidates. There were five of these races. In four 
of them, the Spanish-American contestant received a plu- 
rality, and in some cases an absolute majority, over all 
other contending Anglo-American candidates in all pre+ 
cincts having over 50 per cent Hispanic voting composition. 

Finally, in some instances the Spanish vote did affect 
final outcomes. For example, had he not had the strong 
support of Hispanic voters, Bean would have lost the nomi- 
nation to Hinton. Again, if the favor found among Hispanic 
voters for Moss had been reversed, Regan would not have 
been compelled to undergo the expense and trouble of the 
run-off primary. 7 

In summary, though the Spanish-Americans are not 
voting in numbers commensurate with their population per- 
centage, their 29.4 per cent of the total vote is recognized 
by candidates as worthy of attention, and did in some cases 
affect final tabulations in the 1950 primary contest. Finally, 
even without much organization or much crystallization of 
opinion, the Spanish-Americans could become an important 
force if the total Hispanic participation in the suffrage were 
expanded - provided they continue to show the same unity 
of ethnic consciousness that was manifested in the 1950 
primary election. 

Support for these findings may be found in San Miguel 
County, north central New Mexico, where Latin voters in 
1950 comprised some 70 to 80 per cent of the population 
and 81.8 per cent of the total number of voters. In that 
county, of 106 candidates running for office, fifty-nine, or 
55.7 per cent of the total, were Spanish-Americans. Of 
thirty-four candidates running for county office, thirty, or 
88.2 per cent of the total number of candidates, were 
Spanish-American.” In contrast, the proportion of the 
total number of candidates in El Paso County who were 
Spanish-American in the 1950 primary campaign was negli- 
gible. 

The same contrast between the two counties prevails in 
terms of holders of public office. In San Miguel County and 
environs, the public elective offices, including district 
posts, were in September, 1951, held by seven Anglo- 
Americans and twenty-two Hispanics. 

Las Vegas, the principal city in San Miguel County, New 
Mexico, includes two incorporated communities - West and 
East Las Vegas. In the 1950 general election, voters were 
divided between Spanish-American and Anglo-American in 
the two halves of Las Vegas** as follows: 


Anglo-American 


West Las Vegas 112 2,772 
East Las Vegas 1,420 1,265 


The following were city officials** in the two communities: 


Spanish 








Anglo-American Spanish 








West Las Vegas 
Mayor 

Clerk 

Board of Education 
City council 








Anglo-American 


Spanish 








East Las Vegas 
Mayor 

Clerk 

Board of Education 
City council 





The San Miguel County situation provides substantial 
evidence of the power that El Paso Spanish-Americans 
might wield if they were to fully exercise the suffrage. 
Socioeconomic contrasts between Las Vegas and El Paso 
are not extreme. Only the differences in voting habits 
adequately explain the contrasting political features of the 
two communities. 

There are various obstacles to increased Hispanic 
voting in El Paso County. Chief among these are (1) the 
non-secret ballot, now reformed, but still affecting public 
attitudes toward the vote, (2) the long ballot, a problem 
everywhere, and (3) the poll tax, a most discouraging ele- 
ment, which will not be abolished until enough anti-poll 
tax people pay the tax and work for its elimination. Prior 
to each election a campaign for poll-tax payment must be 
waged if Hispanic voting is to be increased or even main- 
tained. 


Domination and the Vote 

In conclusion, (1) the present Hispanic vote, though 
only 29.4 per cent of the total, is already a power to be 
respected; (2) to secure friends in public office, the vote 
must be increased by wider payment of the poll tax; and 
(3) civic organizations must further bring together into 
crystallized form the various facets of Spanish-American 
opinion. 

If, unfrightened by Anglo-American economic and so- 
cial domination, the Hispanics will organize and vote, they 
will be able to put into county, and perhaps district, office 
any candidate they support; and they should then be better 
able to bring the pressure of local governments to bear 
on problems with which the Spanish-Americans are plagued 
- housing, health, attainment of public office, wage dis- 
crimination, and so on. 

Though groups in other areas may suffer even greater 
economic and social disabilities than are experienced by 
El Paso Spanish-Americans, the El Paso situation would 
seem to indicate that, at least in the American political 
structure, almost 100 per cent economic and social domi- 
nation by a minority need not forever prevent the political 
emergence of a conscious and reasonably integrated ma- 
jority. 446 pages. $5.70. Mic 58-4939 
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INTERPRETATION OF THE UNITED NATIONS 
CHARTER BY THE INTERNATIONAL 
COURT OF JUSTICE 


(L. C. Card No. Mic 58-1562) 


Sidney Norman Barnett, Ph.D. 
Columbia University, 1958 


Just as the Constitution of the United States has evolved 
over the years through the process of informal change, via 
practice and interpretation, even at the end of the first 
decade similar expectations are being held with respect to 
the Charter of the United Nations. As with the former doc- 
ument where informal changes were effected through the 
medium of practice, similar informal changes in the 
Charter have already taken place. In an introductory 
chapter a number of these changes are indicated: modifi- 
cations positive in character, modifications negative in 
character appearing as non-observance of Charter pro- 
visions. As with the Constitution of the United States so 
here, too, another technique of informal change, that of 
judicial interpretation, has been significant and, it is be- 
lieved, will be more so as the years proceed. This judicial 
interpretation may even be determinative of the influence 
of the Charter. 





Judicial interpretation has been derived, as might. be 
expected, from “the principal judicial organ of the ‘United 
Nations,” the International Court of Justice. After a pre- 
liminary consideration of the competence of the Court to 
interpret the Charter of the United Nations, there follow 
analyses of those decisions of the Court and of the sepa- 
rate opinions of the judges which contain instances of 
Charter interpretation. These decisions and opinions are 
presented as they relate to successive articles of the 
Charter: first as to the Preamble and Charter articles 
concerned with Purposes and Principles; second, as to 
Charter articles concerned with Membership; third, as to 
Charter articles concerned with the General Assembly, 
the Security Council, and their functioning; fourth, as to 
Charter articles concerned with Human Rights, the Trus- 
teeship System, and the Court; fifth, as to Charter articles 
concerned with the Secretariat and the- United Nations Or- 
ganization. In order to determine the effectiveness of the 
Charter interpretations contained in the Court’s ten ad- 
visory opinions, consideration is given in a separate 
chapter to the action taken, with respect to these advisory 
opinions, in the opinion-requesting bodies, the General As- 
sembly and the Executive Board of UNESCO. 

In a final chapter a number of conclusions derived from 
the interpretations of the United Nations Charter by the 
International Court of Justice are set forth: 

1. That the United Nations Charter of today differs in 
significant respects from the Charter of 1945. 

2. That practice has already played a significant role 
in effecting changes in the United Nations Charter. 

3. That while the United Nations Charter contains no 
specific grant to the Court of the power of judicial inter- 
pretation, there is an implied acceptance of this power as 
residing in the Court. 

4. That despite the absence in the United Nations 
Charter of an expressed power of judicial interpretation 
exercisable by the Court, the International Court of Jus- 
tice has assumed for itself the very significant role of 
Charter interpreter, and has exercised this role time and 
again in its judgments and in its advisory opinions. This 


has been reflected through virtually all of the articles of 


the Charter. 

5. That the interpretations of Charter articles set 
forth in the advisory opinions have regularly met with ac- 
ceptance and endorsement by the General Assembly and, 
in one case, by the Executive Board of UNESCO, the 
opinion-requesting bodies. 

6. That with a view to eliminating any doubts as to the 
competence of the Court to interpret the Charter, if such 
doubts still persist, and in order to effect an end to op- 
position to it wherever existent, there should be secured 
the consent of the necessary states, especially that of the 
Soviet Union, to provide for compulsory jurisdiction in the 
Court for the interpretation of the United Nations Charter. 

402 pages. $5.15. 
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THE UNANIMITY RULE IN THE REVISION OF 
TREATIES: A RE-EXAMINATION 


(L. C. Card No. Mic 58-1573) 


Edwin Chase Hoyt, Ph.D. 
Columbia University, 1958 


The multipartite treaty has been pressed into the role 
of essential legal instrument of the process of international 
organization. Among the problems evoked by this develop- 
ment is the one concerning the degree of consent required 
for revision. It has been generally assumed that a multi- 
partite treaty can be revised only if there is unanimous 
consent of the parties. However, this rule would place 
serious obstacles in the way of revision, and it has fre- 
quently been departed from in practice. The author of this 
study conducts an historical re-examination of interna- 
tional practice in multipartite treaty revision, to deter- 
mine whether there is any sound customary basis for the 
rule of unanimous consent. He concludes that the require- 
ment of unanimity has been departed from on so many oc- 
casions that it cannot be regarded as an existing rule of 
customary international law. He seeks to formulate other 
rules for treaty revision which have a sounder customary 
foundation. 

After reviewing practice in regard to three types of 
general treaties (nonpolitical conventions, the constitutions 
of international organizations, and multipartite peace set- 
tlements), the author traces, from 1815 to date, revisions 
of specific international regimes: the regimes of the Rhine 
and Danube rivers, the regime of the Turkish Straits, in- 
ternational regimes in colonial Africa, the regime of the 
Aaland Islands, and the regime of the Suez Canal. He ex- 
amines the frequent devices employed to get around the 
assumed unanimity requirement such as consent in ad- 
vance, inter se agreement, treatment of parts of a treaty 
as separable from the whole, and individual renunciation 
of benefits. He also catalogues instances in which such de- 
vices do not afford a sufficient explanation of practice. 

In place of unanimity, he finds that the following princi- 
ples apply: (1) the principle that treaties of permanent 
character may not be abrogated unilaterally (pacta sunt 
servanda); (2) the principle that no state will be bound by 
any new obligation to which it refuses its consent (ex con- 
sensu advenit vinculum); and (3) the principle that no 
treaty among other parties deprives a state of any sub- 
stantial acquired rights (res inter alios acta). The princi- 
ple against unilateral abrogation means that some form of 
collective consent is required for termination of an exist- 
ing treaty regime. The minimum procedural requirement 
in law appears to be consent of a majority of the states 
participating in the regime’s administration. Beyond as- 
sembling a majority, the question of what states should be 
invited to join in discussions of revision is essentially a 
practical one. It is necessary to bring in all the states 
whose insistence upon their previously acquired rights 
would seriously hamper the new regime, and all those 
whose co-operation is essential if the contemplated action 
is to be successful. The acquired rights which must be 
respected ‘nclude treaty rights and rights founded on cus- 
tom and p. °*iption. As a result of the transformation of 
an original treaty regime into a customary regime (such 
as has occurred with respect to the Aaland Islands and the 
Suez Canal) other states besides the parties to previous 
treaties may have such rights. The rights which are pro- 

















tected appear to be limited, however, to those which can 
be divorced from the existence of the regime itself. The 
author believes that the state which refuses to accept 
changes which the majority desires, in effect withdraws 
from the regime, reserving its substantive rights, but 
losing the right to participate further in the international 
administration. 438 pages. $5.60. 


LEGAL AND DIPLOMATIC CONTROL OF 
INTERNATIONAL PROPAGANDA 


(L. C. Card No. Mic 58-1157) 


Leslie John Martin, Ph.D. 
University of Minnesota, 1955 


Propaganda may be defined as the systematic attempt 
through mass communications to influence the thinking, 
and thereby the behavior, of people in the interest of some 
in-group. In almost all laws and treaties that mention 
propaganda either explicitly or implicitly, the term is used 
as a synonym of “advocacy,” and it is followed by an ob- 
ject that defines the type of advocacy that is prohibited or 
recommended. 

Diplomatic control of propaganda has been attempted 
through protests, restrictions on travel and the use of 
communications facilities, the refusal to recognize a gov- 
ernment that engages in hostile international propaganda, 
and through economic and other pressures and sanctions. 

Since the turn of the century a number of organizations, 
both governmental and non-governmental, have been ac- 
tively engaged in promoting the control of international 
propaganda. Their efforts have been directed at both the 
elimination of harmful propaganda and the encouragement 
of beneficial propaganda. Numerous multilateral and bi- 
lateral treaties have been signed to this end, while a 
number of treaties signed would facilitate the control of 
international propaganda by the individual signatories. 

The most detailed and diverse controls of international 
propaganda exist in the municipal laws of states. Repres- 
Sive provisions exist to control propaganda directed 
against the state, its functionaries, its laws and its peace, 
and to control variously purposed propaganda. Controls 
are aimed, too, at the media through which the propaganda 
may be disseminated and the disseminator himself. Other 
methods of control are censorship, mandatory publication 
and right of reply laws, the classification of information 
and the requirement of conformity. 

While there is little uniformity in the repressive laws 
of states, 78 of 82 constitutions examined have provisions 
granting freedom of speech and/or the press, six other 
states having no constitution or bill of rights. Most of 
these states modify their free speech provision by making 
it subject to abridgment for abuse of the right. 

Most authorities, both past and present, appear to hold 
that hostile propaganda is an international crime if it is 
conducted by governments themselves. Many publicists 
also consider international propaganda emanating from 
private sources a delict. It is here submitted that the en- 
tire concept of the criminality of hostile propaganda re- 
quires re-examination. 

Propaganda is a term that is variously defined, and 
the tendentiousness of its content is subject to diametric 
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interpretations. The international treaties that ban hostile 
propaganda do not define it, and, furthermore, propaganda 
appears to have become a common international phenome- 
non since World War I. The many arguments before the 
League of Nations and the United Nations for some legisla- 
tion outlawing hostile propaganda is proof in itself that no 
international law as yet exists on the subject. 

Hostile international propaganda is not an intervention 
in the affairs of another state since intervention is defined 
in international law as being “forcible or backed by the 
threat of force.” 3 

International propaganda with no matter what tendency 
has been legitimized, it is submitted, by international prac- 
tice since World War I. Those who argue that it should be 
banned have propaganda with a specific content in mind and 
fail to see that the aims of propaganda may run the gamut 
of all human activity. 

Propaganda, which involves controversy, cannot be 
made an international crime because, generally, there is 
no agreement about the criminality of its content. Such 
agreement is possible, however, when all the defendants 
belong to one side of the controversy and the plaintiffs, 
who are also the judges, belong to the other side. This 
situation might arise following a war, when the victorious 
nations will punish the vanquished according to their own 
interpretation of the law. 530 pages. $6.75. 


PROSPECT FOR ARAB FEDERATION 
(Publication No. 22,622) 


Fadhil Zaky Mohamad, Ph.D. 
University of Colorado, 1956 


Supervisor: Associate Professor Curtis W. Martin 


This study is devoted to an analysis of the Arab world 
for the purpose of determining both the causes of and solu- 
tions to its problems. The Arab area has for a long time 
been divided into small weak parts which fall easy prey to 
aggressive nations. In order to discover a remedy for the 
economic, political, and social ills of the Arab region to- 
day, it is necessary to delve into its historical, cultural, 
and ideological foundations. The Arab people have a com- 
mon cultural, historical, and ideological background, and, 
moreover, they have an underlying unity of spirit as a re- 
sult of a common environment and a common faith--the 
Islamic. 

The Arabs struggled for freedom against the Ottomans 
and then against various European powers for so many 
centuries, that eventually the struggle began to appear 
futile. Nevertheless, our own century has witnessed the 
independence of several Arab states including Egypt, Saudi 
Arabia, Yemen, Iraq, Syria, Lebanon, Jordan, and Libya. 
Most of the southern Arabian peninsula and north Africa 
still suffer from foreign domination. During recent decades 
nationalistic stirrings within the Arab world have resulted 
from a desire for unity. In an attempt to strengthen their 
common bonds the independent states in 1945 formed a 
loose federation called the Arab League. Although the 
Arab League has accomplished several significant re- 
sults, it has not yet brought about complete unity. 

Because the Arab world is a geographical unit inhabited 





by a people who have a common cultural, historical, and 
economic background, a political structure built upon these 
bases would appear to be desirable and possible. Analysis 
of the situation leads to the conclusion that a federal sys- 
tem of government might help to solve some of the Arabs’ 
problems. Because the area cannot achieve either eco- 
nomic or political stability while divided into separate 
states, it appears that federation may afford an answer. 

A change of this sort will, of course, be very difficult 
to bring about. Internally, the political problems of the 
Arab world are those arising from a lack of adequate 
leadership, from minority group differences, and from a 
deficiency of citizen responsibility. Externally, the Arabs 
are dominated by foreign nations which have found in the 
Arab world many attractions, not the least of which is oil. 
These foreign powers have caused much friction among 
the Arabs. The institution of the mandate and colonial 
systems, and the establishment of spheres of influences in 
all sectors of the Middle East have divided the region and 
created many economic and political difficulties. 

The problems are not beyond solution. Federation 
might help to solve some of them. The practical steps by 
which Arab federation may be accomplished include the 
formation of a national political party to educate the citi- 
zens concerning the functions of the federation, the calling 
of a constitutional convention, and the holding of free elec- 
tions. The powers of the central government would include 
exclusive jurisdiction over all matters pertaining to de- 
fense, trade, finance, and diplomatic appointments. Ifa 
federal union were established, it is anticipated that the 
national economy would be improved, that social welfare 
benefits would be extended, and that the political life of the 
United Arab states would become more responsible and 
stable. Other benefits would include increased prestige 
for the Arabs among the nations of the world. Federation 
of the Arab region, by creating a third force in the Middle 
East, might also improve the chances for a lasting world 
peace. 320 pages. $4.10. Mic 58-4940 
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FEDERAL-STATE RELATIONS IN PUBLIC HEALTH: 
A STUDY OF THE NATIONAL SERVICES-IN- AID 
PERFORMED BY THE PUBLIC HEALTH SERVICE 


(L. C. Card No. Mic 58-1332) 


Norman S. Beckman, Ph.D. 
Columbia University, 1957 


The objective of this study is to describe and evaluate 
the strengths and weaknesses of the (U. S.) Public Health 
Service program of national services-in-aid as a mecha- 
nism of federal-state relations. The term services-in- 
aid is used to define the demonstration, consultation, 
training and conference activities of the Public Health 
Service. Excluded is an examination of the PHS research, 
law enforcement, and financial grants-in-aid programs. 

The subject is divided into essentially two parts; a 
description of (1) the demonstration, consultation, training 
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and conference activities; their objectives, their actual 
application by individual PHS divisions, and an evaluation 
of their effectiveness and (2) the PHS relationships estab- 
lished with public health interest groups (including the 
state health officers, professional and voluntary agencies), 
and other facets of the political struggle as they relate to 
federal public health services-in-aid activities. 

Demonstrations, or “pilot plant” operations are em- 
ployed to encourage the use of new practices, help state 
and local personnel gain operating experience, and to test 
and evaluate new public health techniques. The PHS pro- 
grams described are the rural and county health demon- 
strations, the dental topical fluoride demonstration, and 
the venereal disease mass blood testing casefinding project. 

Technical consultation is rendered in a variety of ways 
including answering of technical queries, rendering emer- 
gency or natural disaster aid, short term and long term 
assignments of PHS personnel to fill positions in state and 
local health departments, field center and regional office 
activities, development of uniform standards, and joint 
participation in surveys. 

Each research advance introduces anew the problem of 
training public health personnel in its use and application. 
Training services are rendered at PHS field and head- 
quarters training centers, through assignment of training 
personnel to states, and the development of training ma- 
terials such as manuals and visual aids for use by states. 

Conferences are regularly held which bring together 
state and PHS officials to consider public health problems 
of mutual concern. No significant changes in policy or im- 
plementation of new authorizations are undertaken before 
presentation at these conferences. As important examples 
of this device, the Conference of State and Territorial 
Health Officers with the Surgeon General and the Public 
Health Conference on Records and Statistics are reviewed. 

Public Health Service administrative responsibility is 
reviewed in terms of its methods of program development; 
relations with the executive branch, Congress, and health 
interest groups; and the maintenance of professional 
standards. 

The conclusion is drawn that at least three unanticipated 
consequences have resulted from the PHS policy of gearing 
its activities to the capacities and interests of the states 
and health interest groups, and of assisting rather than 
directly performing public health services. First, many 
new health programs are neglected because of lack of 
receptivity below the federal level. Second, uncoordinated 
voluntary health interest groups perform services and ex- 
pend funds in excess of the amounts which would be needed 
by PHS to achieve a comparable improvement in the na- 
tion’s health. Third, PHS appropriations for services-in- 
aid remain relatively small. 

To meet emerging health needs several general ap- 
proaches are suggested. Full advantage should be taken of 
the political support and protection offered by the Secretary 
of the Department of Health, Education, and Welfare. Spe- 
cific goals, targets, and priorities should be established. 
The existing backlog of unapplied research findings implies 
a need for a reallocation of resources from research to 
services-in-aid. More funds should be used for direct 
promotional activities and project grants and less for gen- 
eralized basic health consultation and formula support 
grants. Finally, the Public Health Service should attempt 
to broaden its base of political support by making its goals 
and services known to a wider public. 352 pages. $4.50. 





THE ROLE OF THE DISTRICT COLLECTOR IN 
INDIAN ADMINISTRATION WITH SPECIAL 
REFERENCE TO MADRAS 


(L. C. Card No. Mic 58-674) 


P. N. Narayanan Nair, Ph.D. 
Cornell University, 1956 


The District Collector occupies a key position in Indian 
Administration. An attempt is made in this dissertation to 
trace the development of the Collectorate and to appraise 
the role of the Collector in the administration of the 
district. 

In chapter I, it is indicated that regional administrative 
agencies have existed in India even from the days of the 
Mauryan dynasty. However, district administrative of- 
fices have become prominent only since the days of the 
English East India Company’s rule. Chapter II is devoted 
to a historical account of the development of the modern 
Collectorate from the office of the Supervisors of the 
English East India Company’s government. 

Chapter III deals exclusively with the structural or or- 
ganisational framework of the modern Collectorate. The 
internal. organisation of the Collector’s office and the re- 
lationship of the Collectorate with the higher and lower 
echelons of the revenue administrative machinery are 
dealt with in detail. An attempt is also made to trace the 
organisational inter-relationship of the Collectorate with 
other administrative agencies in the district. 

The statutory functions of the Collector in district ad- 
ministration are discussed at length in chapter IV. These 
functions are broadly classified under three heads: (i) 
Revenue Administration, (ii) Preservation of Law and 
Order and (iii) the Collector as the Chief Administrator of 
the district. Special emphasis has been laid on the statu- 
tory powers of the Collector in licensing and certification, 
magisterial and quasi-judicial functions, personnel ad- 
ministration, public health and welfare, local government 
and other miscellaneous administrative matters. This 
analysis reveals that the Collector performs a variety of 


executive and judicial functions, and occupies the key po- 


sition of a co-ordinating and supervising functionary in 
district administration. But in practice the multifarious 
duties of the Collector have prevented the full realization 
of his administrative role in the district. 

In the concluding chapter, two main observations are 
made on the possible lines of reform of the Collectorate. 
In the first place, it is suggested that the Collectorate 
should be relieved of most of its operational responsibili- 
ties and then developed as a managerial arm of district 
administration. This will also provide for a corps of 
managerial experts in Indian administration. Secondly, 
the need for making the Collector more directly responsi- 
ble to the people of the district is also considerable. It is 
suggested that the Collector as the 'General Manager of 
the district be made directly accountable to an elected ad- 
ministrative body in the district. An administrative com- 
mittee composed of the presiding officers of district 
boards, municipalities and village panchayats in the dis- 
trict would be more effective and appropriate than a body 
specially elected for this purpose. Such a committee 
should be given statutory recognition and authority to de- 
termine matters of specific policy relating to district ad- 
ministration. It is suggested that the reform of the Col- 
lectorate on these lines would contribute to the development 
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of a career service of managerial experts, and would en- 
sure democratic responsibility in district administration. 
291 pages. $3.75. 


CHARTER COMMISSIONERS AT WORK: 
ANN ARBOR, 1953-1955 


(L. C. Card No. Mic 58-1448) 


Dorothee Esther Strauss Pealy, Ph.D. 
University of Michigan, 1957 


This study records in a systematic way the work of a 
citizen commission elected in Ann Arbor, Michigan, to 
write a new charter for the city. Although such unanimity 
exists on how to revise a city charter that a number of 
manuals on how to go about the task have been written, the 
literature on municipal government has not included a com- 
plete account of the actual operation of a charter commis- 
sion at work. This study is such an account, and contains 
a full description of the events which actually took place 
during the two-year period that the charter commission 
functioned. 

Four major topics are considered. The background 
against which all charter commissions must do their work 
- the legal, historical, and political framework within 
which new charters are drafted - is described first. Next, 
the organization and procedures which the Ann Arbor 
charter commission adopted for the purpose of carrying 
out its work are discussed. Then the political and social 
forces which were brought into play in the charter cam- 
paign are examined. And finally, the new charter which 
was adopted by the voters is evaluated. 

Sources of data were numerous: letters, memoranda, 
and notes in the accumulated papers of the charter com- 
missioners; the official minutes of the charter commis- 
Sion; the records of the City of Ann Arbor; newspaper re- 
ports; notes taken by the author at charter commission 
meetings and other citizen meetings; and interviews by 
the author with persons with special knowledge. Criteria 
for evaluation of the new charter were developed from the 
voluminous literature and statistics on municipal govern- 
ment, and from correspondence with several experts in the 
field. 

The author concludes that, while the new charter rep- 
resents a real improvement over the old one, the frequent 
deviation of the charter commission from sound theory and 
practice of municipal government may result in future 
trouble for the city. Although an account of the work of 
one charter commission is not an adequate basis for firm 
generalizations concerning all charter revision, the thesis 
does suggest a number of hypotheses which might be tested 
in future studies. For example, this analysis demonstrates 
that the isolation of those factors that are unique to each 
community, and those that are common to all communities 
is an important aspect of charter drafting; that in writing 
new charters, charter commissioners must bear in mind 
the common traditions and experiences of all cities lest 
the dictates of political and administrative good sense be 
violated. 

Also, there are problems which all charter commis- 
sions are apt to encounter, irrespective of time or place. 
Among these are: the lack of theoretical and practical 





knowledge about municipal government on the part of some 
or all of the charter commissioners; the difficulties com- 
missions have in gathering information and educating 
themselves about the city for which they must frame the 
new charter; and the obstacles in establishing a sound 
working relationship with the community, and between 
themselves, while the new charter is being formulated. 
304 pages. $3.90. 
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ACCIDENT PREVENTION PROGRAMMING IN THE 
UNITED STATES AIR FORCE: A DETERMINATION, 
ANALYSIS AND CRITICAL EVALUATION OF THE 
BASIC CONCEPTS OF THE CURRENT UNITED 
STATES AIR FORCE SAFETY PROGRAMS 


(Publication No. 17,679) 


Gilbert Earle Teal, Ph.D. 
New York University, 1956 


A study of the current organization and operation of ac- 
cident prevention activities in the United States Air Force. 
Four programs are covered in the analysis, namely: (1) 
Flying Safety, (2) Ground Safety, (3) Fire Prevention and 
Protection, and (4) Industrial Hygiene. Historical develop- 
ment of each of the programs is traced from its inception 
to its current status and appropriate regulations and 
forms utilized are incorporated. A survey of existing 
safety practices in the operation of commercial airlines is 
utilized as a measure of comparison with the military pro- 
grams. Current practices and procedures in other indus- 
tries are also used as a basis for relating Air Force pro- 
grams with proven business practice in safety engineering, 
education and enforcement areas. Specific and detailed 
attention is directed toward analysis of experimental pro- 
grams conducted by the Air Training Command, United 
States Air Force and Headquarters United States Air 
Forces in Europe, where consolidation of two or more of 
the programs was experimentally investigated, with excel- 
lent results, improved efficiency, greater economy in man- 
power and more adequate development of accident statis- 
tics. The study also analyzes the administrative reasons 
for the failure to continue the consolidation experiments 
and concludes that their success should have resulted in 
continued combined operations and extension of similar 
practices throughout the Air Force. The present organi- 
zation for accident prevention is finally analyzed on an 


. item basis against accepted management criteria as con- 


tained in principals of organization and principals of man- 
agement, utilizing William E. Cornell’s “Organization and 
Management in Industry and Business”, Ronald Press, 
New York, 1947, as the medium of analysis. The study 
concludes that: (1) the current Air Force accident pre- 
vention program has evolved as an evolutionary develop- 
ment of four separate programs; (2) No centralized direc- 
tion or control now exists for accident prevention within 
the United States Air Force below the Chief of Staff level; 
(3) Successful field experiments in consolidation, although 
successful, have been opposed in an effort to maintain 
separate program identities; (4) Industrial safety nrac- 
tice, specifically commercial airlines practice, indicates 
trend toward consolidation under one over-all supervisor 
and, finally (5) The present organization of the Air Force 
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accident prevention activities is contrary to generally ac- 
cepted principles of organization and management and is 
therefore not achieving maximum efficiency. The study 
recommends that an analysis of the program be undertaken 
by an appointed committee, under the direction of the ap- 
propriate official responsible for management in the office 
of the Secretary of the Air Force with the view to recom- 





mending such reorganization or alteration of the existing 
programs as may appear desirable. The military nature 
of the document precludes its general dissemination and 
permission to extract or quote must receive prior ap- 
proval of the Office of Security Review, Department of De- 
fense. 278 pages. $3.60. Mic 58-4941 
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PSYCHOLOGY, GENERAL 


A STUDY TO DETERMINE THE DEGREE OF 
SIMILARITY OF PERSONALITY PROBLEM 
AWARENESS BETWEEN NORMAL AND 
MENTALLY RETARDED CHILDREN 


(Publication No. 24,973) 


Gerard C. Bomse, Ph.D. 
New York University, 1957 


This study deals with the factors of chronological age, 
mental age and intelligence quotient as determinants of the 
level of personality problem awareness in mentally re- 
tarded children. 


Three areas of the SRA Junior Inventory Form A, 





namely: “About Myself,” “Getting Along with Other People” 


and “About Me and My School” were presented to 299 men- 
tally retarded children and 591 normal children. The men- 
tally retarded children were thirteen through fifteen years 
chronologically. They were eight through ten years men- 
tally, and they had intelligence quotients between fifty and 
seventy-five. At Ratio Test was used to test the following 
null hypotheses: — 
1. Mentally retarded children do not differ significantly 
from normal children in awareness of personality 
problems at equivalent chronological ages. 


. Mentally retarded children do not differ significantly 
from normal children in awareness of personality 
problems at equivalent mental ages. 


. Personality problem awareness is not a direct func- 
tion of intelligence quotient. 


. Personality problem awareness exists to an equal 
degree in the areas of personality delimited in this 


study. 


The results indicate that the differences between thir- 
teen, fourteen and fifteen-year-old retardates and thirteen, 
fourteen and fifteen-year old normal children are signifi- 
cant, at beyond the one per cent level of confidence in the 
areas of “About Myself” and “Getting Along with Other 
People.” In these two areas the mentally retarded children 
indicated a significantly greater number of problems than 
did the normal children. In the area “About Me and My 
School” the difference was insignificant. The results indi- 
cate no significant differences at the eight-year mental age 
level. However, at the nine-year mental age level the re- 
tardates differ significantly at the five per cent level of 





confidence in the area “Getting Along With Other People” 
but evidence no Significant differences in the other two 
areas. The results at the ten-year mental age level are 
Similar to those at the nine-year level; however, the dif- 
ference in the area “Getting Along With Other People” was 
increasingly significant at greater than the one per cent 
level of confidence. The results also indicate that when 
two groups of mentally retarded children were compared 
on the basis of a ten point difference in the intelligence 
quotient, there was an insignificant difference in the level 
of problem awareness. 

The following conclusions are drawn from the results 

of the study: 

1. Mentally retarded children are concerned with a 
Significantly greater number of problems about 
themselves than are normal children of equivalent 
chronological ages. 


. Mentally retarded children are concerned with a 
Significantly greater number of problems involving 
their relationships with other people than are normal 
children of equivalent chronological ages. 


- Mentally retarded children have a level of concern 
over problems about themselves which is equivalent 
to that of normal children of the same mental ages. 


. Mentally retarded children have a level of concern 
over problems involving their ability to get along 
with others which is equivalent to their mental ages 
at the eight-year level but which becomes signifi- 
cantly greater as their mental ages increase. 


. Normal and mentally retarded children are con- 
cerned with problems involving school to a rela- 
tively equal degree. 


. The degree of concern over personality problems in 
mentally retarded children does not differ signifi- 
cantly with a ten point difference in the intelligence 
quotient. 73 pages. $2.00. Mic 58-4942 
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SOCIOMETRIC GROUP STRUCTURE AND 
IMPROVEMENT OF SOCIAL DANCING SKILL 
IN RECREATION GROUPS 


(Publication No. 20,275) 


Frank M. Calabria, Ph.D. 
New York University, 1956 


Chairman: Professor Milton Gabrielsen 


The purpose of this study was to examine how giving 
different sanctions for interaction affected the group struc- 
ture and improvement of social dancing skill of group 
members in three groups, a Psyche Group, a Socio Group, 
and a Control Group. 

In the Psyche Group, where person-to-person sanctions 
were given group members to interact, the criteria for 
association was to choose group members they would enjoy 
being with in small discussion groups. In the Socio Group, 
where goal-oriented sanctions were given group members 
to interact, the criteria for association was to choose group 
members to assist them in improving their dancing skill in 
small dance-work groups. In the Control Group, where no 
particular sanctions were given group members to interact, 
the criteria for association was to choose group members 
whom they would enjoy becoming better acquainted with in 
smaller groups if it were found that the group was not 
widely acquainted as a whole. 

Each group was composed of forty students, twenty boys 
and twenty girls, selected from the population of three 
schools of New York University. Each group met for a two 
hour class session, once each week, for a period of eleven 
weeks. All three groups were conducted alike during the 
first three class sessions with interaction techniques being 
stressed so that members could make choices for preferred 
associates. Sociometric choices were made at the end of 
the third, seventh, and eleventh class sessions in all three 
groups. Sub-groups were formed at the fourth and eighth 
class sessions in the Psyche and Socio Group; no sub- 
groups were formed in the Control Group. 

Social dancing skill of couples, randomly paired, was 
evaluated by three judges, using the Social Dancing Skills 
Rating Scale. On the last class session, the same couples 
were evaluated by the same judges on the same dances so 
that evaluation of dance improvement could be made. 

Two hypotheses were tested. The first hypothesis, that 
sanctioned ways which particularly cultivate person-to- 
person relations are significantly more effective in devel- 
oping a well integrated social structure in recreation 
groups than when either no particular sanctions are given 
or where only goal-oriented sanctions are given to interact, 
was substantiated. 

In the Psyche Group, a significant degree of group inte- 
gration was achieved: more people were chosen and chosen 
mutually and were linked through choice to each other ina 
close network of communication; choice and rejections 
were characterized by a narrow range of scores; there 
were few rejections; choices at higher levels of intensity | 
were found to increase significantly, those at lower levels 
to decrease; there was greater valence and attractiveness 
to group present, with increasing interest and enthusiasm 
expressed by group members; there was substantial quali- 
tative evidence that being in the Psyche Group provided 
more members with a richer experience in group living 
than was true in either the Socio Group, which maintained 





a “sociostatic balance” in group structure, or in the Con- 
trol Group, which reflected increasing signs of disintegra- 
tion in group structure. 

The second hypothesis, that improvement in social 
dancing skill is significantly greater when sanctions which 
particularly cultivate person-to-person relations are given 
while learning than when either no particular sanctions are 
given or where only goal-oriented sanctions are given, was 
not substantiated. Greatest absolute improvement in danc- 
ing skill was found in the Control Group, though all three 
groups improved significantly. 

The quantitative and qualitative findings were related to 
a new frame of reference, Sociokinesis, which is the study 
of the interaction between movement in motor-skill activity 
and movement in social processes in recreation groups. 

268 pages. $3.45. Mic 58-4943 


THE EXPRESSION OF ANXIETY 
(L. C. Card No. Mic 58-1564) 


Janet Lula Coleman, Ph.D. 
Columbia University, 1958 


Problem 


The problem of the study dealt with the interrelation- 
ships of four forms of expression of anxiety. A search of 
the literature revealed theoretical evidence for the inclu- 
sion of these four variables within the concept of anxiety. 
A major aspect of the problem concerned the development 
of an instrument to measure the forms of expression of 
anxiety included in the study. 


Procedure 





The Coleman Anxiety Scale was constructed in the form 
of four separate sub-tests, each of which was designed to 
measure one of the forms of expression of anxiety, as 
follows: (1) Physiological and Motor Symptoms of Anxiety; 
(2) Feeling States of Anxiety; (3) three forms of defensive 
behavior in anxiety, namely, Constriction of Behavior, 
Escape or Flight, and Disguising the Source; and (4) Se- 
verity and Frequency of Psychosomatic Involvement in 
Anxiety. 

Subjects participating in the research were first-year 
graduate students in psychology. No attempt was made to 
separate Ss according to sex or age, or to control for any 
other variable. 

A pilot study was conducted in which each sub-test was 
administered to 58 Ss. These test results were subjected 
to an item analysis on the basis of which items failing to 
discriminate between a high- and low-anxiety group, based 
on the upper and lower 27 per cent of Ss, were discarded. 
The revised instrument was administered to 117 Ss and 
these results were subjected to a correlational analysis. 

A split-half test of reliability corrected by the Spearman 
Brown Prophecy Formula showed estimated reliability 
coefficients for the sub-tests ranging from .61 to .96. 
However, the Escape or Flight r of .15 fell unaccountably 
below this range. 
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Hypotheses 





A cross-validation procedure was used in which hypoth- 
eses were formulated on the basis of an analysis of one- 
half of the data and tested on the remaining half of the data. 
The following hypothesized relationships were supported 
at the .01 level of significance by the second half of the 
data: 

A positive relationship between scores on 

1. The Physiological and Motor Symptoms scale and 
the Feeling States scale 

2. The Physiological and Motor Symptoms scale and 
the Constriction scale 

3. The Physiological and Motor Symptoms scale and 
the Psychosomatic Involvement Frequency and Severity 
scales 

4. The Feeling States scale and the Psychosomatic 
Involvement Frequency scale 

5. The Psychosomatic Involvement Frequency scale 
and the Psychosomatic Involvement Severity scale 

Two of the defensive behaviors, Escape or Flight, and 
Disguising the Source, were not significantly related in the 
experiment, either to each other nor to any of the other 
scales. No significant relationship was found between 
scores on the Feeling States scale and the Constriction 
scale, the Constriction scale and the Psychosomatic In- 
volvement Frequency and Severity scales, or the Feeling 
States scale and the Psychosomatic Involvement Severity 
scale. | 


Implications of the Study 


The findings of the study are based on the self-report 
of Ss in regard to items contained in a paper-and-pencil 
test of anxiety. It cannot be concluded on this basis that 
positive relationships exist between the actual expression 
of anxiety in the four forms measured by the instrument, 
but only that significant relationships were found between 
the obtained measures of anxiety. The relationships found 
between scores on the tests are seen as offering experi- 
mental evidence for the inclusion of these several forms 
of expression within the concept of anxiety. 

81 pages. $2.00. 





MEANINGFUL VERSUS MATHEMATICAL 
CRITERIA FOR FACTORIZATION 


(L. C. Card No. Mic 58-688) 


Robert Dwight Dugan, Ph.D. 
The Ohio State University, 1953 


INTRODUCTION 

There has been a tendency to define factors in either 
of two ways. First, it is stated that they are descriptive 
statistics and that factor analysis leads to taxonomy. Fac- 
tors are described as classifications of phenomena, Pro- 
ponents of this definition usually confine their analyses to 
as few factors as possible, holding that parsimony is de- 
sirable in this respect. 

The second view of factors is that they are empirically 
derived scientific constructs which are more useful to the 
scientist in theory construction than in mathematical 





description alone. If functional relationships can be dem- 
onstrated between the factors and other phenomena in any 
particular area, if these relationships may then be used 
in the construction of theoretical postulates and in the 
empirical verification of hypotheses derived from the 
postulates, the factor analysis is held to have greater 
value for science than would be the case if the end result 
of the method were considered to be mere description. 


HYPOTHESES AND PROCEDURES 

The hypotheses investigated in the study follow: 

Hypothesis 1. The number of reproducible factors in 
a matrix of intercorrelations of relatively unreliable tests 
given to a small sample of individuals can be determined 
by the application of one or more mathematical criteria 

The general definition of the term “reproducible” was 
in terms of successive appearance of identical factors in 
the cross validation samples. There are two different 
kinds of reproducibility. The first definition asserts that 
the factor structure of a matrix is reproducible if it re- 
duces to error a matrix of the intercorrelations of the 
same variables on another:comparable sample. If this 
error is no greater than that of the original matrix, the 
factor structure will have demonstrated metric invariance 
in Thurstone’s* sense. 

The second definition states that if the same tests have 
significant loadings, regardless of size, on a factor from 
sample to sample and the same interpretation can be given 
to the factor, then it can be inferred to be the same. This 
corresponds to Thurstone’s* pattern invariance. 

Another undefined term in the first hypothesis is “math- 
ematical criteria.” In general, these criteria are mathe- 
matical formulae based upon some type of estimate of the 
standard error of either the residuals or the factor load- 
ings. Sixteen different criteria that appear in the litera- 
ture were used in the study. 

Hypothesis 2. The number of reproducible factors in 
a matrix of intercorrelations of relatively unreliable tests 
given to a small sample of individuals can be determined 
by the application of the criterion of meaningfulness. 

The term “meaningful criterion” was best defined by 
Wherry in personal communication with the author. He 
employs two conceptions of it. The first is that the size 
of the residuals should have some relation to the size of 
the interpretable factor loadings. For example, if an 
interpretation can be given to factor loadings of .15, then 
any residual greater than .15 must not be considered as 
due to error. The second conception of meaningful cri- 
teria is concerned with the presence or absence of “pat- 
terns” of the residual table. Factors should be extracted 
until no pattern of psychologically meaningful clusters 
remain in the table. 

Hypothesis 3. The number of factors extracted with 
the application of mathematical criteria will be smaller 
than the number extracted with the application of meaning- 
ful criteria. 

Hypothesis 4. The addition of factors beyond those 
indicated by the mathematical criteria will increase the 
residuals of a cross validation matrix resulting from the 
factors extracted according to the mathematical criteria. 

Hypothesis 5. Factors which result from the use of 
correct communalities will produce lower residuals in 
cross validation than those with estimated communalities. 




















PROCEDURE 
A test battery was constructed with four distinct types 
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of tests which are usually found on different factors in 
factorial studies of ability tests. There were three tests 
of “verbal” ability, three of “numerical” ability, three of 
“reasoning” ability, and three requiring “motor speed” 
and possibly “perceptual speed” or “clerical speed” as 
well. To insure that the tests would be unreliable they 
were made as short as possible. Total testing time for 
the battery was sixteen and one-half minutes. The battery 
of tests was administered to five samples of thirty stu- 
dents each. 

A separate matrix of intercorrelations among the 
twelve tests was obtained for each sample. Sample Three 
was arbitrarily selected as the original sample to be fac- 
tored, and the other four were used as cross validation 
samples. 

Consensus of the sixteen mathematical criteria indi- 
cated the extraction of two factors. 

By prior knowledge of the constitution of the tests in 
the battery it was assumed that there should be four group 
factors and one, or possibly two, general factors extracted 
by the meaningful criteria. 

The four clusters of three tests each that were thought 
to represent the non-general factors were extracted simul- 
taneously by the Thurstone multiple group method and 
rotated to meaningful orthogonal simple structure. In the 
process of rotation, two general factors were “rotated in” 
by the Wherry-Brogden method. At this stage we had four 
factor matrices as follows: 


(1) mathematical criteria, guessed communalities 
(2 factors) 


(2) mathematical criteria, correct communalities 
(2 factors) 


(3) meaningful criteria, guessed communalities 
(4 factors) 


(4) meaningful criteria, correct communalities 
(6 factors) 


The first criterion of reproducibility (metric invari- 
ance) was tested by obtaining residual tables from the 
four cross validation samples using the factor loadings 
for Sample Three. As a further check of hypothesis 4, as 
well as a demonstration of the unreliability of individual 
correlation coefficients across samples, the original in- 
tercorrelations from Sample Three were subtracted from 
those for the cross validation samples. 

In order to test the second criteria of reproducibility 
(configural invariance), the residual tables from Samples 
One, Two, Four and Five obtained above were reduced to 
error by the Wherry’ iterative procedure for correcting 
erroneous communality estimates. The changed factors 
were then rotated to meaningful orthogonal simple struc- 
ture. The profiles for each of the “meaningful” factors 
were compared across all five samples, as were the pro- 
files for the smaller number of factors extracted with the 
mathematical criteria. 





RESULTS 

Table I presents the two factor solution for all samples. 
For Sample Three (the original sample) Factor A was 
called “general intelligence” and Factor B was called *per- 
ceptual speed.” Table II gives the six factor solution for 
all samples. 


TABLE I 


Final Two Factor Solution for Five Samples* 





Factor A Factor B 
Sample No. Sample No. 
TestT MM Boas 8H HE: 








34] 36 |-05 50 |-09| 58 
58 14 37 |-01]| 66 
07 10 05 | 62 
43 92 33 | 10 
40 23 05 | 00 
59 -01| 33 
54 -23 
27) 80] 66 10 
09| 47] 67| 40 07 
08| 13] 03 |-06 67 
-19] -24|-13 | 16] 83 
11] -03 |-21]| 11 | 78 






































*Decimal points are omitted from this and Table IL. 
Significant loadings (.20 and over) are underlined. 


tTest 1 - Verbal Same-Opposites 
2 - Analogies 
3 - Spelling 
4 - Addition 
29 - Multiplication 
6 - Arithmetic Reasoning 
7 - Number Series 
8 - Strikeout Number Series 
9 - Letter Series 
10 - Tapping 
11 - Finishing “Y’s” 
12 - Line Making 


The six factors extracted by the meaningful criteria 
for Sample Three were named as follows: Factor A, gen- 
eral perceptual speed; Factor B, general intelligence; 
Factor C, motor speed; Factor D, reasoning; Factor E, 
verbal skill; and Factor F, numerical skill. 


Metric Cross Validation 

The mean original correlations and residuals from all 
five samples from all six factor matrices and the inter- 
correlation matrix from Sample Three were computed by 
obtaining the algebraic as well as the absolute sum. 

It can be stated rather confidently that while the inter- 
correlations and four factor matrices from Sample Three 
noticeably reduced the original intercorrelations in cross 
validation, there was no apparent difference among the 
residuals for any of the four cross validation samples. 


Pattern Cross Validation 

In the two factor solution (Table I) although some sim- 
ilarities exist across all samples, no set of factors could 
be given the same interpretation as any other set, and 
neither of the factors could be given the same interpreta- 
tion across all samples. 

In the six factor solution (Table II) the interpretation 
remains essentially the same for all samples, although 
some variables are sporadically loaded on various of the 
factors for different samples. 

From a comparison of the results of the six factor 
cross validation and the two factor cross validation, it 
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TABLE I 


Final Six Factor Solution for Five Samples 





‘Factor A 
Sample No. 


Factor B 
Sample No. 





Il 


IV 


I 


IV 











01 
01 
26 


01 
01 
16 
55 
23 











62 
35 


22 
20 
48 

-02 
06 


36 


22 
16 
36 
29 
06 

-20 

-02 





40 
37 











Factor D 
Sample No. 





I 


Il 


IV 

















03 
55 
27 
12 
19 
a7 
46 
64 
32 


12 | -13 





-05 
00 


-07 
28 
05 
18 
47 


-01 
28 
13 

-05 
08 
21 
a1 
27 
40 
05 
08 


20 | -04 














Sample No. 


Factor F 
Sample No. 





I 


I 


IV 


iit 


I 


Il 


IV 


V 








-03 
02 


30 |-23 
2 





54 
46 
45 
10 
01 





55 
42 
43 
13 

-13 
28 
48 
10 

-02 
00 

-11 

~12 


82 
54 
34 
-01 
-03 
21 
25 
00 
34 
50 
07 
16 











-03 
08 
22 
44 
49 
10 

-04 
05 

-10 
04 

-15 
06 





00 
09 
24 
o7 
57 


-10 
18 
-03 
42 
50 
07 
09 
03 
-10 
04 
07 
07 








-03 
-12 
02 
64 
69 
10 
36 
05 
-10 
-16 
10 
06 


-01 
01 
06 
41 
38 
08 
05 
-08 
-05 
-10 

17 
-06 








seems that we must conclude that the six factor solution 
demonstrated far greater pattern invariance than did the 
two factor solution, although there was no apparent differ- 
ence between the two in metric invariance. 


CONCLUSIONS 

When the notion of metric invariance as a criterion of 
reproducibility was used, the results of a test of hypothesis 
1 were inconclusive. The two factor solution was repro- 
duced but so were the four and six. Taking the notion of 








pattern invariance as the basis for our definition of repro- 
ducibility, we must negate the hypothesis. 

The results of the test of hypothesis 2 were also incon- 
clusive when the first, or metric, criterion of reproduc- 
ibility was used. Employing the second, or pattern invari- 
ance, criterion we must affirm the hypothesis. 

Hypothesis 3 was affirmed. 

The results of the test of hypothesis 4 are negative. 
Hypothesis 5 was given adequate test on the two factor 
solution only. For this solution, however, we must negate 
the hypothesis. 

From the foregoing, we can conclude that within the 
limits of the study, factors can be considered as scientific 
constructs rather than mathematical descriptions. We not 
only demonstrated that factors considered as constructs 
and extracted using meaningful criteria do hold up in cross 
validation, but that those extracted using mathematical 
criteria will not. We believe that these results are highly 
significant for the methodology of factor analysis. 

These conclusions do not advocate any relaxation of 
standards on the part of the factor analyst, though at first 
glance this might appear to be the case. Actually, they 
point to the necessity for the application of more skill and 
logic than heretofore because of the lack of adequate math- 
ematical rules as guides. They further require that much 
more attention be given to logical interpretation in rota- 
tion than was formerly the case. The fact that a‘meaning- 
ful solution is not easily apparent does not deny its exist- 
ence. 

Although the purpose of the study was not to justify the 
use of factor analysis in small samples, it would seem 
that one of the study’s practical implications would lead 
in that direction. It is evident from the results that alarge 
number of people is not necessary for pattern invariance 
of factors; it probably is necessary for metric invariance. 

Finally, factor analysis can be used in an exploratory 
manner as a device to formulate meaningful constructs, 
or it can be used as a precise mathematical method -- the 
only limitation placed on its precision is the limit of the 
precision of the data. It is believed that in this study we 
have demonstrated that the method may be even more 
precise than the present mathematical tests would seem 
to indicate. 96 pages. $2.00. 
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CAMP COUNSELING SUCCESS AS RELATED TO 
CERTAIN MEASURED ATTITUDES 
TOWARDS CAMPERS 


(Publication No. 24,641) 


Margaret Catherine Lumpkin, Ed.D 
Oregon State College, 1957 


Major Professor: William R. Crooks 


This study of camp leadership deals with an investiga- 
tion of the relationship between the responses of four hun- 
dred sixteen counselors in twenty-four camps to certain 
attitude revealing items and the composite success or 
failure ratings assigned to those counselors by the camp 
directors. The purpose of this investigation was to deter- 
mine if there is a measurable difference in the attitudes 


of successful and unsuccessful counselors towards campers. 


Instruments for Securing Data 

Two instruments were employed to collect the basic 
data. These were the Camp Counselor Attitude Towards 
Campers Inventory developed by the writer specifically 
for this study and the Camp Counselor’s Rating Scale de- 
veloped by David F. DeMarche for a similar study. The 
construction of the attitude inventory involved an examina- 
tion of the various attitude inventories in related fields; a 
review of the camping literature for similar studies and 
for the qualifications of camp counselors; the writer’s 
experience of ten years as a camp counselor and director; 
and a trial testing of the form with college graduate stu- 
dents, college faculty, camp directors and camp counse- 
lors. The instrument for rating the counselors was devel- 
oped in a similar manner by DeMarche. 





Sources of Data 

Twenty-four girls’ organization camps in Oregon, 
Washington and northern California participated in the 
study. The selection of the camps was based on the will- 
ingness of the directors to participate rather than through 
the use of statistical sampling. Responses to the inventory 
were made by the four hundred and sixteen individual coun- 
selors. The performance ratings of the counselors were 
made by the twenty-four camp directors. Complete in- 
structions for the use of both instruments were supplied 
to the camp directors. 





Treatment of the Data 

Treatment of the data involved the use of the Chi- 
square technique to establish the associations between the 
responses of the camp counselors to the Inventory items 
and the relative success or lack of success of the counse- 
lors. Those items having the highest or most significant 
relationship to the criterion were given close study to 
determine the character of the attitudes revealed by each 
group of counselors. 





Results and Conclusions 

The analysis of the responses to the two hundred and 
forty Inventory items revealed that one hundred ninety- 
five of them showed little association with the success or 
failure ratings of the counseiors. 

Twenty-one items were significant at the 10 per cent 
level. Twenty-four items were significant between the .1 
per cent and 5 per cent level and may be said to have 








considerable association with success or failure ratings 
of counselors. To facilitate interpretation, the significant 
items were divided into five attitudinal areas of moral 
status, discipline, child development, camping philosophy 
and other personal reactions. 

While the differences in the attitudes of the most suc- 
cessful and least successful counselors cannot be de- 
scribed in all-or-none categories, several tendencies 
seem apparent. The responses of the successful counse- 
lors to the six items dealing with moral status and train- 
ing indicate that they tend to regard problems in this area 
less seriously and with more flexibility than do the unsuc- 
cessful counselors. The responses of the successful coun- 
selors to the eleven items dealing with disciplinary prob- 
lems indicate that they tend to be less concerned about 
discipline problems and control of the campers than are 
the unsuccessful counselors. Responses to the twelve 
items dealing with child and adolescent development in- 
dicate that the successful counselors tend to be more 
willing to try to understand and help the individual camper 
than the unsuccessful counselor; further, the responses 
of the successful counselors are more consistent with 
accepted principles of child and adolescent behavior than 
are those of the unsuccessful counselors. Responses to 
the items dealing with philosophy of camping indicate that 
the successful counselors have a greater tendency towards 
democratic rather than autocratic attitudes than do the 
unsuccessful counselors. Responses to the six items 
dealing with the personal reactions of the counselors in- 
dicate that the unsuccessful counselors tend to seek secu- 
rity through knowledge of subject matter and conventional 
correctness of position more often than do the successful 
counselors; further, the unsuccessful counselors have a 
greater tendency to feel that they are not appreciated and 
that mischievious behavior is directed towards them per- 
sonally. 

In summary, the successful group tend to reflect a high 
degree of social and emotional security while the least 
successful counselors tend to reflect persistent ego-in- 
volved attitudes of social and emotional insecurity. 

132 pages. $2.00. Mic 58-4944 


HYPNOTICALLY INDUCED CONFLICT IN RELATION 
TO SUBCEPTION, REPRESSION, ANTISOCIAL 
BEHAVIOR AND PSYCHOSOMATIC REACTIONS 


(L. C. Card No. Mic 58-1729) 


Joseph Reyher, Ph.D. 
University of Illinois, 1958 


This investigation was designed to test Blum’s psycho- 
analytic formulation of perceptual vigilance and perceptual 
defense. This involved the hypnotic induction of emotional 
conflict and the development of a tachistoscopic procedure 
for stimulating anxiety-producing intra-psychic processes. 

Words associated with the conflict were paired with 
neutral words for post-hypnotic tachistoscopic presentation 
to eleven Ss at various exposure speeds below visual rec- 
ognition threshold. After a variable number of trials at 
random exposure times, the exposure time was increased 
gradually until S was permitted to recognize either one or 
both of the words. The basic hypotheses tested were: 
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Perceptual vigilance: At low levels of awareness, 
below visual recognition threshold, the position designated 
as “clearer” should coincide with the position of the con- 
flict word more frequently than predicted by chance. 

Perceptual defense (1): At higher levels of awareness, 
below visual recognition threshold, the position designated 
as “clearer” should coincide with the position of the con- 
flict word less frequently than predicted by chance. 

Perceptual defense (2): The neutral word should tend 
to be recognized first. 

Four types of conflicts were evaluated, but the induc- 
tion of a pseudo-experience associated with feelings of 
hostility and a posthypnotic destructive urge (tearing up 
important papers) appeared to be the most productive. 
Ten Ss were given a posthypnotic suggestion to press a 
light switch if the tachistoscopic procedure aroused feel- 
ings related to the conflict. 

It was shown that relatively complete ‘repressors’ 
experienced significantly more (.006 level) psychosomatic 
symptoms than relatively incomplete ‘repressors’; there 
was also a correlation of -.65 between the proportion of 
psychosomatic reactions and the proportion of recognition 
light responses. 

The various manifestations of conflict were classified 
in terms of clinically meaningful categories which were 
conceptualized as representing a continuum of repression. 
Three types of symptoms differentiated complete ‘repress- 
ors’ from incomplete ‘repressors’ at the .05 and .01 levels 
of confidence. 

A clinical method was developed for inferring the status 
of the conflict and for making predictions about word rec- 
ognition behavior. This method was significantly (.01 
level) more accurate than alternate methods of prediction 
based upon known variables affecting hypothesis formation 
and visual recognition behavior. 

Perceptual vigilance was confirmed by three Ss, but 
perceptual defense (1) was confirmed by only one §S (one of 
the same three). Perceptual defense (2) was confirmed by 
two of the same three Ss. Eight of the nine Ss who mani- 
fested no differential response for the four levels of aware- 
ness had a total percentage larger than fifty. This is sig- 
nificant at the .04 level. 

Symptoms signifying the ‘breaking down’ of repression 
were associated with significantly higher thresholds (per- 
ceptual defense) than the absence of symptoms or symp- 
toms signifying that the anxiety was effectively ‘bound’. 

Shifts in confidence levels near visual recognition 
threshold occurred at least twice for each of the experi- 
mental subjects but not once for each of the seven control 
Ss. This was significant at the .002 level of confidence. 

Individuals who achieved some degree of awareness of 
the conflict were more likely to carry out the antisocial 
act. 

It was concluded that the fluctuating status of the con- 
flict produces different symptoms and reactions at differ- 
ent points on a continuum of repression. This was ac- 
counted for in terms of a neurophysiological theory which 
assumes that there are many levels of integration of cere- 
bral mechanisms, and correspondingly, many levels of 
representation of intra-psychic stimuli. It was also as- 
sumed that the response-producing capacity of intrapsychic 
stimuli is a function of level of cerebral integration. 

A theory of hypnosis was developed also. It assumes 
that there is a shift from higher to lower levels of cerebral 
organization of behavior. 157 pages. $2.10. 


PERSONAL VARIABLES RELATED TO LEVELS OF 
INTELLIGENCE AND VOCATIONAL ASPIRATION IN 
MALE TUBERCULOUS PATIENTS WHO SEEK 
VOCATIONAL REHABILITATION AID 


(Publication No. 24,189) 


Leonard W. Rockower, Ph.D. 
New York University, 1957 


The two hundred fifty male tuberculous patients, who 
were selected for the study, were born and educated in 
New York City, and had applied for vocational rehabilita- 
tion aid. The average subject was twenty-nine years of 
age, had an intelligence quotient of 109, and attended school 
for 10.6 years. About one-half the population was unmar- 
ried, and with few exceptions, was financially dependent. 

Levels of intelligence and vocational aspiration, de- 
rived from intelligence quotients and expressed vocational 
choices, constituted a5 x 4table. Analysis of variance 
was applied and the F-test was used to determine the sig- 
nificant differences between the means of the twenty sub- 
groups. Means and standard deviations were obtained for 
the entire population and for levels of intelligence and 
vocational aspiration. 


Results 








Virtually one-half of the population chose the occupa- 
tional levels of sub-professional and professional work, 
including eighty-two Dull-Normal and Average subjects 
who were further identified as “over-aspirants.” In con- 
trast, twenty-two Bright-Normal and Superior subjects 
“under-aspired” to unskilled and semiskilled manual work. 

Of thirty-four specific personal variables, only nine 
showed significant relationships to levels of intelligence 
and vocational aspiration. 

Intellectually brighter subjects were found to be more 
purposive in thought and action while the below-average 
intellectual subjects tended to lose interest quickly in 
activities despite a show of initial enthusiasm. Educa- 
tional level showed a decided relationship with intelligence 
but not with aspiration level. 

All subjects revealed significant degrees of emotional 
disturbance as indicated by a medical health questionnaire, 
with intellectually inferior subjects tending to be the most 
seriously affected. 

Under-aspiring, Bright-Normal and Superior subjects, 
as well as over-aspiring, Dull-Normal and Average sub- 
jects, tend not to profit from experience and are inclined 
to disregard social mores. They manifested the lowest 
interest in mechanical activities while expressing the 
greatest interest in feminine activities, in contrast to ap- 
propriate aspiring sucjects of all levels of intelligence. 

Interest in concrete and practical activities is charac- 
teristic of the three lower occupational levels, although 
the under-aspiring Bright-Normal and Superior subjects, 
like their higher-aspiring intellectual peers, showed a low 
interest in this area. 218 pages. $2.85. Mic 58-4945 
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PSYCHOLOGY, CLINICAL 


PERSONALITY STRUCTURE IN ALCOHOLISM 
(L. C. Card No. Mic 58-1195) 


Renate Gerboth Armstrong, Ph.D. 
University of Colorado, 1957 


Supervisor: Assistant Professor Michael M. Wertheimer 


The present study was carried out in order to deter- 
mine whether common patterns occur within the personal- 
ity structures of alcoholic males which would differentiate 
them from the personality structures of non-alcoholic 
“normal” males. The tested hypotheses were based on a 
Neo- Freudian framework, which characterizes the alco- 
holic as having fewer, but more intense emotional mecha- 
nisms, having a self-ideal self discrepancy, and as per- 
ceiving their parents unfavorably. 

A group of 50 non-psychotic alcoholic patients from the 
Colorado State Hospital was compared with a group of 50 
males exhibiting non-alcoholic “normal” adjustment, ob- 
tained from various civic and occupational groups in 
Boulder. The groups were matched for race, nationality, 
education, and occupation. Only subjects with verbal IQs 
above 80 were included; screening of intelligence was 
performed by means of a short form of the Wechsler- 
Bellevue Vocabulary Scale. The Alcadd, an alcohol addic- 
tion screening test, significantly differentiates the two 
groups. Personal data on each subject were obtained by 
means of an inventory designed for this study. 

The dependent variables were constructed from the 
octant, vector, and discrepancy scores obtained from the 
Leary Interpersonal Check List, on which each subject was 
asked to rate himself, his mother, his father, his wife, his 
ideal wife, and his ideal self. 

The eight specific hypotheses yielded the following 
results: 


1. A hypothesis that the alcoholic has more intense, but 
fewer emotional reactions than the “normal”, and that 
passivity and aggression are stronger in the alcoholic than 
in the “normal” was, in general, corrobarated. 


2. A hypothesis that the alcoholic has a greater self-ideal 
self discrepancy than the “normal” was corroborated. 


3. A hypothesis that the alcoholic would identify with his 
mother was not corroborated. 


4. A hypothesis that the alcoholic would describe his 
mother as overprotective and overindulgent and his father 
as severe and autocratic was not corroborated. Rather, it 
was found that he described his mother as dominant and 
aggressive and his father as affectionate and submissive. 


9. A hypothesis that the alcoholic would identify his ideal 
self with his father was not corroborated. Neither did the 
“normal” reveal a hypothesized ideal self identification 
with the father. 


6. A hypothesis that the alcoholic has a greater wife-ideal 
wife discrepancy than the “normal” was corroborated. 


7. A hypothesis that the alcoholic would describe his ideal 
wife as resembling his mother was not corroborated. 


8. A hypothesis that the alcoholic has a greater ideal self- 


ideal wife discrepancy than the “normal” was corroborated. 





In order to account for the unsubstantiated hypotheses, 
a revision of the details of the Neo- Freudian theoretical 
framework was Offered. This revision emphasized per- 
ception of the mother as a cold, dominant person and of 
the father as a warm, but ineffectual person; this parental 
constelltion was considered to lead to difficulties in emo- 
tional development and in identification, as well as to 
tendencies to regress to the oral level. 205 pages. $2.70. 


SOME PSYCHOPHYSICAL ASPECTS OF MENTAL 

ILLNESS IN CHILDREN: AN INVESTIGATION OF 

THE RELATIONSHIP BETWEEN PSYCHOPHYSICAL 
FUNCTIONING AND MENTAL ILLNESS IN CHILDREN 


(L. C. Card No. Mic 58-628) 


Pearl H. Berkowitz, Ph.D. 
New York University, 1957 


This study was designed to investigate the relationship 
between psychophysical functioning and mental illness in 
children. It was based on the premise that psychological 
deviations are characterized by concomitant psychophys- 
ical defects. 

A review of the literature related to mental illness in 
children, revealed the paucity of scientific data which has 
thus far been placed on record. Many investigators have 
emphasized the need for functional analysis of deviant 
behavior and its explanation in terms of observable condi- 
tions. This study, therefore, was centered upon the objec- 
tive quantification of certain psychophysical measures 
which might be related to clinical manifestations of mental 
illness in children. 

The experimental population consisted of children, nine 
to twelve years of age, who were patients in Bellevue Psy- 
chiatric Hospital at the time of this investigation. Since 
Bellevue Psychiatric Hospital is a diagnostic center, where 
psychiatric findings can be considered complete only after 
a patient has been discharged, no pre-test selection of 
subjects, in terms of diagnostic classification, was possi- 
ble. Because data had to be collected before the clinical 
diagnosis was determined, those individuals who were 
classified beyond the limits set for this study, were elim- 
inated. The final population consisted of 64 children: 43 
psychotic and 21 non-psychotic. 

The tasks used for this study were selected to measure 
certain aspects of psychophysical functioning in four areas, 
namely, motor performance, visual perception, memory, 
and lateral dominance. The collected data, presented in 
both graphic and tabular form, were evaluated statistically 
in terms of group differences. 

Highly significant differences were found between psy- 
chotic and non-psychotic groups, in every area investi- 
gated. An overall pattern of retardation, greater variation 
in performance level, and a wider range of functioning 
appeared to characterize the psychotic group. While the 
two groups were differentiated at a high level of confidence 
in each of the four areas examined, the most definitive 
findings were obtained for motor performance and lateral 
dominance. In the other two areas, visual perception and 
memory, group differences existed most clearly for those 
tasks which had a motor component. 

While the findings of this investigation cannot be 
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generalized beyond the limits set for this study, the data 
indicated that psychophysical functioning was directly 
related to degree of disturbance, and implied, furthermore, 
that motor responses and motility patterns are basic to 
human adaptation. Psychomotor elements appeared to be 
interactive with some of the more complex processes, such 
as perception, learning, memory, and attention. 

Intensive research in the psychophysical areas could 
become an important source of precise information con- 
cerning the nature of basic psychophysical capacities, 
which, in turn, might offer some practical contributions to 
precise measurement in both diagnosis and treatment of 
mental illness. Continued experimental research with re- 
fined test materials which are formulated in terms of a 
broad range of psychophysical activities, and designed to 
isolate the most significant dimensions of psychophysical 
performance, would eventually bring verifiable psycholog- 
ical prediction into the realm of possibility. 

230 pages. $3.00. 


THE DEVELOPMENT AND VALIDATION OF THE 
BEDFORD CLINICAL RATING SCALE 


(Publication No. 24,779) 


George Kenneth Bowles, Ed.D. 
Boston University School of Education, 1957 


Purpose of the Study: 

~The purpose of this study is to develop and validate a 
clinical rating scale for use in a psychiatric hospital based 
in the concept of social effectiveness. It is designed for 
use by nursing personnel to take advantage of their wider 
range of contact with and observation of patient behavior. 
The scale measures social acts and provides Levels of 
Social Effectiveness, furnishing the psychiatric team with 
guideposts for therapy readiness and measurements of 
therapeutic progress. 





Plan of the Study: 

The population of which the study was validated con- 
sisted of three segments of the Veterans Administration 
hospital designated as “regressed,” “intermediate” and 
“improved” wards. A preliminary form of 111 items was 
developed, together with the methods for item analysis, 
weighting and scoring. 

1. The Preliminary Study, whose purpose was to eval- 
uate the discriminative power of the respective items on a 
population of 90 schizophrenic patients; to establish three 
Levels of adjustment; to develop a scoring system; and to 
evaluate inter-rater reliability. 

2. The Cross-Validation Study was conducted on 90 
different patients drawn from the same populations as the 
Preliminary Study. Predictions were made as to their 
ward residence based on a blind analysis of the Bedford 
Clinical Rating Scale (BCRS), thus in effect, cross-validat- 
ing the scale rating on the same population from which the 
scale was derived. 

3. A Pre-Post Drug Therapy Study evaluated the effect 
of Reserpine on eleven 1 matched pairs of patients over a 
three month’s treatment. 

4. The Main Validation Study was designed to deter- 
mine whether: (a) the scale could be of assistance in the 

















classification of patients on the Admission Service, (b) to 
further validate the results of the previous studies, (c) to 
determine whether the BCRS is suitable for other than 
schizophrenic populations. The criterion was the inde- 
pendent classification by psychiatric judgment. The popu- 
lation was based on the ward assignment of 95 patients 
transferred from the Admission Service in a four month’s 
period. 

5. A Test-Retest Study evaluated the reliability of the 
ratings based on a sample of 10 patients randomly selected 
from the Main Validation group and re-rated 10 days apart. 





Analysis and Results: 





1. Using a Chi-square technique, the discriminative 
power of the 111 items was determined in the Preliminary 
Study. Two scoring procedures were developed and evalu- 
ated; the Brian system being selected and limits for the 
Levels were established. Inter-rater correlation was 
found to be .96; compared with .92 for an Empirical Sys- 
tem. Correlation between the two scoring systems was 
97. 

2. Mosteller’s Matching Problem Technique was used 
to test the significance of predictions of ward residence 
made in the Cross Validation Study. Significance was 
found at the..001 level. Inter-rater correlation was .93. 

3. Significant differences at the .01 level were found 
in the Pre-Post Drug Study. 

4. Mosteller’s Technique was used to test the predic- 
tions of the Main Validation Study and found to be signifi- 
cant at the .001 level. Inter-rater correlation was .95. 

5. Rho correlations of .93 for nurse’s and .97 for aide’s 
ratings were found in the Test-Retest Study. 


Conclusions: 








The BCRS: 


(a) is capable of evaluating the patient’s adjust- 
ment level in a significant manner. 


(b) is a statistically reliable instrument. 


(c) is useful for evaluation of therapeutic 
progress. 


(d) is useful as an aid in classification 
procedures. 


: (e) is a valuable aid in discovering the patients 
who have the potential for therapy. 


(f) has a potential usefulness in serving as a 
means of communication between the nursing per- 
sonnel and the therapeutic team. 

149 pages. $2.00. Mic 58-4946 


PREDICTION AND COMMUNICATION PROBLEMS 
ILLUSTRATED WITH THE RORSCHACH 


(L. C. Card No. Mic 58-691) 


Grace Margaret Collet, Ph.D. 
The Ohio State University, 1953 


The chief duty of the clinical psychologist who is work- 
ing with a psychiatric team is to make valid predictions 
about the behavior of patients. He alone of the team has a 
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unique set of tools to work with, his psychological tests. 
He must either make his predictions from test results or 
be forced to draw from the same source upon which the 
other members of the team rely -- clinical knowledge. 
This would deprive the rest of the team of a very real con- 
tribution, and it would lessen the psychologist’s intrinsic 
value. 

Unfortunately, some of the most important instruments 
upon which the psychologist must rely are far from merit- 
ing much of his confidence since their claims to validity 
are very doubtful. As a clinician he relies upon these 
tools, but as a scientist he becomes uneasy because he 
knows their weakness. No tests are quite so important to 
him as his projective devices, but unhappily these are the 
vary instruments which have most stubbornly defied vali- 
dation. He is caught between the Scylla of using nonvali- 
dated but important tests and the Charybdis of using valid 
but nonimportant tests. This conflict often forces him to 
do something toward resolving his problem by entering the 
field of research. 

It was out of such a conflict that the present research 
was born. The discrepancy between scientific evidence of 
Rorschach validity and the writer’s reliance on it was 
distinctly troubling. The discrepancy suggested that the 
writer was overlooking some basic flow in logic since it 
seemed improbable that there could be such strong support 
for, as well as such strong attack against, an instrument 
without merit. 

The writer is psychoanalytically oriented; the Ror- 
schach construct system is embedded in the same system. 
The Rorschach, however, has a construct system of its 
own, and when one has used it for a long time and become 
steeped in its constructs, one habitually interprets all be- 
haviors, whether test behaviors or not, in Rorschach 
terms. Awareness of such habitual interpretation sug- 
gested to the writer that it might be exactly this system- 
atic homogeneity, or its lack, which was causing the diffi- 
culty in validation problems. 

The testable hypothesis of a scientific theory has always 
been considered to have three fundamental requirements: 
(1) it must be verifiable, i.e., so stated that decisions can 
be made from it; (2) it must be discriminating, i.e., not so 
inclusive that it proves all things to all men; and (3) each 
of its constituent terms must denote a determinate experi- 
mental procedure, i.e., the method of putting it to the test 
must be communicable. 

The present research is concerned with an additional 
step which seems fundamental. This is the added require- 
ment that there must be compatibility of constructions or 
systematic homogeneity if there are to be better predic- 
tions. Unless both the predictor and the criterion are cast 
in the same theoretical framework there is no precise way 
of knowing what constitutes a valid predictor or how to 
assess the outcomes which are observed. Researches done 
without systematic homogeneity have produced meager 
results; often the very nature of the Rorschach has been 
violated, and certainly alien construct systems have been 
employed. In the dissertation the writer’s primary concern 
is the broad hypothesis that theoretical consistency will 
yield better results in validating the projective techniques, 
particularly the Rorschach, than have hitherto been ob- 
tained. A secondary concern, or the vehicle for testing 
this position, is the validation of the Rorschach against an 
operationally defined outside predictor. 

For too long a time the Rorschach had been considered 














a mystical instrument which only the intuitive could use. 
It was brought out of this realm by those who made deter- 
mined efforts to establish norms, but it has never really 
yielded to the easy communicability of “know how.” Mac- 
Farlane’s’ suggestion that regression equations should be 
used in validating procedures appealed to the writer as 
one way of communicating the constructs used and the 
results observed. 

The writer proposed to use as outside criteria some of 
the tests which she habitually used in the clinic, as well as 
some non-test indicators and behaviors. 

The question arose as to the direction in which predic- 
tion should be made, i.e., whether to the Rorschach from 
non-Rorschach behaviors, or from the Rorschach to non- 
Rorschach behaviors. If one uses systematic homogeneity 
in predicting from one set of data to another it should 
matter little in which direction one predicts. In this case, 
the writer felt that more precise predictions could be made 
if the predictions were made from the observed behavior 
to the Rorschach, for it is easier to pinpoint behavior at a 
Rorschach score than it is to fit it to any other kind of 
description. 

The samples of non- Rorschach behaviors which were 
used as predictors were: The Wechsler-Bellevue Scale,” 
the BRL Sorting Test as described by Rapaport,° the Hanf- 
mann-Kasanin or Vigotsky Test,* the Thematic Appercep- 
tion Test,” the nosological classification as assigned to 
the patient by the psychiatrist on the basis of clinical con- 
tact, and the case history data. 

The experimental design which was chosen is essen- 
tially one used for validation, i.e., predictions are matched 
against outcomes. The design chosen does not prove that 
systematic homogeneity is necessary for better predictions 
since the results obtained from using it were not compared 
with results obtained without it, but it does suggest that we 
will get further this way, and it does permit validation of 
the Rorschach -- the secondary concern. 

The experiment was divided into three parts. The first 
part of the free research period was used to test the main 
hypothesis on a randomly selected group of thirteen sub- 
jects. Predictions from non-Rorschach behavior to Ror- 
schach “scores” were made purely by “hunch” with no 
attempt to define operationally either the Rorschach con- 
structs or the non-Rorschach behavioral constructs. Pre- 
dictions were made to thirty-six Rorschach “scores” and 
test tube results using chi-square were obtained. Follow- 
ing this procedure, the thirty-six Rorschach scores were 
reduced to eighteen either because of the difficulty of pre- 
diction, interests of the writer, or time demands. 

The second part of the experiment was also part of the 
free research period. During this time a list of the eight- 
een Rorschach “scores” and “relationships” which were 
retained from the first part of the free research period 
were operationally defined and a rating scale for them was 
made. Non-Rorschach behaviors were analyzed for their 
expected predictive contributions, operationally defined 
within the same theoretical framework, and a rating scale 
was made. Thirty patients were obtained whose clinical 
disorders were clearly classified by the senior psychia- 
trists of the staff. They had the following distribution: 
five organics, five depressives, five anxiety states, five 
schizophrenics, one hypomanic, four hysterics, and five 
obsessive-compulsives. The psychological intern admin- 
istered to each patient the Wechsler-Bellevue Scale of 
Intelligence, the BRL Sorting Test, and the Rorschach. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 








1854 


PSYCHOLOGY 





The writer followed this procedure with the administration 
of the Hanfmann-Kasanin or Vigotsky Test and the The- 
matic Apperception Test. Rorschach scoring was done by 
the assisting intern who turned over to the writer all test 
material except the Rorschach and its psychogram. This 
was not delivered to her until predictions had been made. 
The intern’s scoring was used even when it differed from 
the writer’s scoring. 

All non-Rorschach test material, the case history data, 
and the clinical classification were rated according to 
scale by the author. During this part of the research an 
average of ratings made by the various predictors had to 
be taken in order to obtain a single predicting score. After 
this single predicting score for each Rorschach “score” 
was made, the Rorschach “scores” themselves were rated 
by the author according to the scale prepared. 

When all data for the thirty selected cases were at hand 
a correlation matrix for all predictors with the criteria 
and all interest correlations were made. Following this 
the Wherry-Doolittle Test Selection Method’ was applied 
in order to select the most valid battery of predictors for 
each criterion. Multiple R was obtained for each Ror- 
schach “score” and/or “relationship” and the twelve scores 
which had the highest multiple R were retained for the fixed 
research part of the experiment. The Test Selection 
Method yielded Beta weights which were used in the formu- 
lation of a regression equation for each of the twelve Ror- 
schach “scores” retained. 

Another thirty clear-cut diagnostic cases were collected 
and the regression equations prepared from the Test Selec- 
tion Method were applied in obtaining their predicted Ror- 
schach scores. The predicted scores obtained in this 
manner were then tabulated and compared with actual ob- 
served Rorschach weighted scores. The data was analyzed 
chiefly by two statistical procedures, i.e., the chi-square 
and the t-test of significance. In the case of four “scores” 
which were clearly dichotomized a phi-coefficient and chi- 
square were obtained. Eta and an F-test of significance 
were used in one instance to test for nonlinearity of re- 
gression. 

One main hypothesis was tested together with twelve 
adjunctive hypotheses. Tests of five of the hypotheses 
were significant at a high level of confidence when analyzed 
by two different statistical methods. An additional hypoth- 
esis was significant when tested by chi-square but the 
nonlinearity of the relationship between the predictor and 
the criterion lowered the correlation below significance 
at the five per cent level. Two more hypotheses showed 
a significant correlation but an abnormal distribution. 
However, due to necessary re-grouping of the scores be- 
cause the first grouping caused clustering in one cell, the 
material for these last two hypotheses was contaminated. 
Four hypotheses proved to be very questionable. The fol- 
lowing results were demonstrated for the subjects used: 

1. Better prediction can be made when there is sys- 
tematic homogeneity in the constructs used to select the 
predictors and to assess the results. Since five of the 
adjunctive hypotheses tested showed significant results at 
a high level of confidence with two statistical procedures 
and one showed significant results with one statistical 
procedure without contaminating the material, it may be 
accepted as fact that more than chance was operating. 

2. There is a significant relationship between the level 
of the intelligence and the kind of response which a subject 





makes to the TAT and the quantitative productivity (#R) he 
shows on the Rorschach protocol. 

3. There is a significant relationship between the sub- 
ject’s use of the various areas of the Rorschach inkblot 
(approach) and the kind of approach he will use with other 
somewhat similarly structured situations and with situa- 
tions which will reveal his conceptual level and drive. 

4. There is a significant relationship between the accu- 
racy with which one perceives reality (Ff per cent) and 
the kind of pathological defense mechanisms which one 
employs; these defense mechanisms are revealed in case 
history data and implied in the clinical classification. 

o. There is a significant relationship between a sub- 
ject’s imaginative capacity and his subsequent ability to 
control his impulsivity as it is portrayed by the Rorschach 
M responses and by historical data and other projective 
devices. 

6. There is some doubt about the relationship between 
the controlled emotionality of a subject as it is revealed 
by the number of FC responses on the Rorschach and the 
control of emotions as it is revealed by historical evidence 
and the defensive mechanisms set up (nosological classifi- 
cation). 

7. There is some doubt about the relationship between 
the more aggressive, more infantile, and less well-con- 
trolled emotionality which the CF responses on the Ror- 
schach indicate and the same type of behavior which is 
evident in the case history data. 

8. There is no discernible relationship except a slight 
negative trend between infantile emotionality as it is de- 
picted by the Rorschach pure C response and the same 
type of behavior when it is revealed by case history data 
and implied by clinical classification. 

9. There is a significant relationship between the 
quantitative richness of the ideational capacities and the 
emotional expressiveness as it is delineated by the Ror- 
schach coarctation or dilatation of the Experience Balance 
or Erlebnistypus and the same qualities shown in the be- 
havioral history. 

10. There is a significant relationship between the be- 
havior depicted by the F per cent:M per cent:C per cent 
ratio on the Rorschach and the same kind of behavior as 
it is implied by the clinical classification. 

11. There is no perceptible relationship except a slight 
negative trend between oppositionalism as it is represented 
by the Rorschach white space response and the negativism 
implied by the particular defense pathology or the quanti- 
tative productivity of the individual. 

12. There is no perceptible relationship except a slight 
negative trend between a controlled free-floating anxiety 
and impulsivity as it is represented by the Rorschach FCh 
score and the clinical manifestations of anxiety and im- 
pulsivity as they are implied by the clinical classification 
of the subject and the case history data. 

13. There is no perceptible relationship except a slight 
negative trend between the sensitivity and social aware- 
ness of others which is implied by the clinical grouping. 

From the results of the experiment the following con- 
cJusions appear to be justified. 

1. When there is systematic homogeneity for both 
predictors and criteria better predictions can be made. 

2. The use of operationally defined constructs for 
both non-Rorschach behaviors and Rorschach behaviors 


‘as well as the use of regression equations helps to solve 
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the communicatiom problem in validating projective 
techniques. 

3. Predicting from non-Rorschach behaviors to the 
Rorschach score itself permits more precise prediction 
than in the reverse procedure. 

4. A molecular approach to the Rorschach which does 
not violate its essentially Gestalt character promises 
greater progress in its validation problem. 

0. The Rorschach is a consistent construct system 
with respect to these “scores”: #R, Approach, Ff/ per 
cent, #M, coarctation or dilatation of the Experience Bal- 
ance, and the F percent:M per cent:C per cent. A signifi- 
cant correlation between FC, CF and historical behavior 
warrants further investigation of the relationship even 
though the chi-square test of significance leaves the hy- 
pothesis in doubt. Failure to predict may have been a 
fault of distribution. 

6. The lack of significant results in the case of S, C, 
FCh, and Fc suggests doubt as to what these scores really 
measure. 

7. The constructs of non-Rorschach and of Rorschach 
behavior which will hold up under future reliability studies 
will have practical value in the management and treatment 
of patients. 356 pages. $4.55. 


1, Anderson, H.H., and Anderson, Gladys L., eds, An 
Introduction to Projective Techniques, New York: 
Prentice-Hall, 1951. 

2. Wechsler, D. The Measurement of Adult Intelli- 
gence, Baltimore: Williams and Wilkins, 1941. 

3. Rapaport, D. Manual of Diagnostic Psychological 
Testing. Publication of Josiah Macy, Jr. Foundation, New 
York, 1944-46, I:396-461. 

4. Hanfmann, E., and Ksasnin, J, Conceptual Thinking 
in Schizophrenia. New York Nerv. Ment. Dis. Monogr., 
No. 67, 1942. 

5. Murray, H. A. “Thematic Apperception Test.” 
Cambridge: Harvard Univ. Press, 1938, co. 1943, (Set of 
30 cards and manual.) 

6, Garrett, H. E, Statistics in Psychology and Educa- 
tion. (3rd ed.) New York: Longmans,Green and Company, 
1947, pp. 435-458, 

Abstract published by special arrangement with The 
Ohio State University. 


























ASPIRATION, SELF ACCEPTANCE, AND 
ACCEPTANCE OF OTHERS IN NORMAL AND 
NEUROPSYCHIATRIC GROUPS 


(L. C. Card No. Mic 58-1584) 


Christopher C. Corrie, Ph.D. 
The Florida State University, 1958 


To determine differences in self-acceptance, accept- 
ance of others, and level of aspiration between normal, 
psychoneurotic and schizophrenic groups, and to investi- 
gate the manner in which these variables are interrelated 
within each group, a total of 160 white, male veterans were 
given the Bills’ Indices of Adjustment and Values, Self and 
Others, and the Rotter- Jensen Group Level of [ of Aspiration 
Test. Forty. subjects were members of the hospital staff, 
40 were hospitalized tuberculosis patients which were 

















psychologically “normal”, 40 were hospitalized psycho- 
neurotics, and 40 were hospitalized schizophrenics. The 
tuberculosis “normals” were used to rule out effects of 
hospitalization. All groups were equated for age and in- 
telligence; the three hospitalized groups for months of 
hospitalization; the two psychiatric groups for length of 
time between diagnosis and testing; and the two normal 
groups for adjustment. When no difference between the 
hospital staff subjects and the tuberculosis patients was 
found on the criterion measures, final results were com- 
puted using the hospital staff as the normal group. 

F-tests indicated significant differences between the 
three groups in terms of their mean self-acceptance, per- 
sonal aspiration and level of aspiration scores, but not, as 
was expected, in their acceptance of others scores. Com- 
parisons of the groups by means of t-tests indicated schiz- 
ophrenics to be more self accepting than neurotics or nor- 
mals and neurotics to be less self-accepting than normals; 
schizophrenics were found to have lower personal aspira- 
tions than normals or neurotics, and neurotics to have 
higher personal aspirations than normals. Schizophrenics 
have higher level of aspiration behavior than neurotics or 
normals. However no difference was found between nor- 
mals and neurotics in terms of their level of aspiration 
behavior. Except for this latter finding, all the above were 
significant and in the predicted direction. 

As was expected, acceptance of self vs. level of aspira- 
tion, acceptance of others vs. level of aspiration, and per- 
sonal aspiration vs. level of aspiration were found to be 
unrelated. As was predicted, acceptance of self vs. ac- 
ceptance of others was significantly positively related; 
acceptance of self vs. personal aspiration was significantly 
negatively related; and acceptance of self vs. personal 
aspiration was significantly negatively related. The above 
held true for all groups. 

A comparison of self acceptance and acceptance of 
other scores within each of the three groups indicated that 
neurotics are significantly more accepting of others than 
they are of themselves, while normals and schizophrenics 
tend to be about equally as accepting of others as they are 
of self. 46 pages. $2.00. 


AN INVESTIGATION OF CLIENT CHARACTERISTICS 
SHOWN IN INTERVIEW BEHAVIOR 


(L. C. Card No. Mic 58-685) 


Stanley Edward Davis, Ph.D. 
The Ohio State University, 1953 


The present study represents a first step in the study 
of client characteristics as factors to be considered when 
selecting counseling procedures. Four characteristics of 
client behavior suggested by Robinson’ were investigated 
in the study: the nature of the client’s problem, the degree 
of the client’s motivation to work on his problem, the stage 
to which the client has progressed in thinking about his 
problem and its solution, and the role the client expects 
the counselor to play in the counseling situation. 

The primary purpose of the study is to determine 
whether these four characteristics of client behavior can 
be reliably identified on the basis of verbatim transcrip- 
tions of first counseling interviews. In addition, the study 
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is also concerned with the significance of the four client 
characteristics, i.e., a) relationships between these client 
characteristics and certain dimensions of counselor be- 
havior (Amount of Lead and Assigning of Responsibility) in 
first counseling interviews; b) relationships between these 
client characteristics and certain internal criteria of coun- 
seling success (Working Relationship and Client Assump- 
tion of Responsibility) in first interviews. 


METHODS 


Selection of Interviews 


Forty first interviews, fram. the counseling centers of 
five universities, are used. The counseling centers from 
which the interviews were obtained are: the University of 
Chicago, the University of Michigan, the University of 
Minnesota, the University of Missouri, and The Ohio State 
University. With two exceptions, the 40 interviews used 
in this study were randomly selected from a library of 
verbatim transcripts of first counseling interviews from 


the various counseling centers, at the Ohio State University. 


The two exceptions are the University of Chicago and the 
University of Michigan. In these two cases, the number of 
available transcripts of first interviews held at these cen- 
ters was so limited as to necessitate using all of the avail- 
able complete interview transcripts from these two uni- 
versities. The distribution, by universities, of the 40 
transcripts used, was: 7 from the University of Chicago; 
3 from the University of Michigan; 10 from the University 
of Minnesota; 10 from the University of Missouri; and 10 
from The Ohio State University. 


Selection and Training of Judges 


The experimenter and one other judge made most of 
the ratings in the study. Both persons are advanced grad- 
uate students in student personnel psychology, and both 
have had considerable counseling experience. The two 
judges made all of the ratings in regard to the Transition 
Point (to be explained in the next section) and the four client 
characteristics. The experimenter wrote a manual of in- 
structions for the judges; the manual was used as the basis 
for training. After both judges had read the descriptions 
of the client characteristics to be rated and the directions 
for rating, several training sessions were held involving 
not only practice rating on interviews not used in the pres- 
ent study but also discussion of these practice ratings. 

Some of the ratings of the counselor techniques (Lead 
and Assigning of Responsibility) and the counseling out- 
comes (Working Relationship and Client Assumption of 
Responsibility) had been previously made by persons other 
than the two principal judges in the study. All of the rat- 
ings used in the study had been made by competent judges 
who had been adequately trained on previous occasions. 


Rating Procedures 


The first set of ratings by each judge involved designat- 


ing the Transition Point of each of the 40 first counseling 
interviews used in the study. The Transition Point was 
defined as the counselor statement in which the counselor 
began to change from a role characterized by listening and 
questioning the client in an effort to understand the nature 
of his problem, to a role characterized by more active 





attempts to help the client face his problem. Rating the 
location of the Transition Point in each interview involved 
reading the interview, then writing the number of the ap- 
propriate counselor statement on the form provided, or 
indicating that no Transition Point was identifiable. For 
those interviews in which the judges found no identifiable 
Transition Point, one was arbitrarily designated at the 
counselor statement nearest to 55 per cent of the’ way 
through the interview. This figure was determined by 
finding the modal location of the Transition Points inthose 
interviews where such points had been identified. 

With a Transition Point designated for each of the 40 
first interviews, the next step was to make ratings of the 
four client characteristics (nature of client’s problem, 
client’s motivation to work on his problem, client’s stage 
in thinking about his problem, and the role the client ex- 
pects the counselor to play) at the Transition Point. Each 
of the two judges read each interview to the designated 
Transition Point and made his ratings of the four client 
characteristics on the form provided. These ratings were 
made at least one month after the ratings involving selec- 
tion of the Transition Point. 

In rating the Nature of the Client’s Problem, two sys- 
tems of problem classification were used: the Bordin- 


Pepinsky problem categories and the Robinson problem 


categories. The judge rated the Nature of the Client’s 
Primary Problem, at the Transition Point, according to 
each set of problem categories. After reading the inter- 
view to the Transition Point, the judge also rated the 
Client’s Motivation, the Client’s Stage in Thinking, and 
the Expected Counselor Role on three 49-point linear 
scales, one for each characteristic. All four ratings were 
made at once, usually after one reading, but the judges 
were permitted to reread any desired portions of the in- 
terview up to the Transition Point. 

Approximately one month later, the same ratings were 
made by reading the entire first interview, this time ig- 
noring the Transition Point. The experimenter made a 
second set of ratings of the four client characteristics on 
each entire interview after a period of more than two 
weeks from his first set of ratings on the whole interviews. 

After all ratings of the four client characteristics for 
each of the 40 first interviews had been made, the same 
interviews were rated for the two counselor techniques 
(Lead and Assigning Responsibility) and the two counsel- 
ing outcomes (Working Relationship and Client Assumption 
of Responsibility). The ratings of counselor Lead were 
made on a remark-by-remark basis, using the form pro- 
vided; that is, each counselor remark was rated in terms 
of its distance ahead of the preceding client remark. The 
other counselor technique and the two counseling outcomes 
were rated on a discussion topic basis; that is, each dis- 
cussion topic in each of the 40 interviews received a rat- 
ing on Counselor Assigning of Responsibility, Working 
Relationship, and Client Assumption of Responsibility. 


Scoring the Ratings 


Each interview, either at the Transition Point or at the 
end of the interview, received the following ratings each 
time it was rated: 1) Nature of the Client’s Primary 
Problem according to the Bordin-Pepinsky problem cate- 
gories and according to the Robinson problem categories; 
2) Client’s Motivation to work on his problem (rating of 1 
to 49); 3) Client’s Stage in Thinking about his problem 
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(rating of 1 to 49); 4) Expected Counselor Role (rating of 
1.to 49). In addition, each whole interview had: 1) mean 
Lead rating, obtained by averaging the ratings for the 
individual counselor statements; 2) a rating (1-50) on 
Counselor Assigning Responsibility, obtained by averaging 
the ratings for the discussion topics within each interview; 
3) a rating (1 to 50) on Working Relationship, obtained by 
averaging the ratings for the discussion topics within each 
interview; 4) a rating (1 to 50) on Client Assumption of 
Responsibility, obtained by averaging the ratings for the 
discussion topics within each interview. 


Statistical Methods Used . 


The statistical methods used include: 1) the Pearsonian 
r; 2) the “t” test of the significance of the difference be- 
tween two means; 3) percentage and the 95 per cent con- 
fidence interval of a given percentage. 


CONCLUSIONS 


The following tentative conclusions are suggested, 
mainly as hypotheses for future research. 


Ratings of the Four Client Characteristics 

1. The Nature of the Client’s Problem, according to 
both the Bordin-Pepinsky and the Robinson problem cate- 
gories, can be inferred from the client’s verbal behavior 
in the first counseling interview with considerable relia- 
bility. These inferences can be made at the Transition 
Point of the first counseling interview with essentially the 
same reliability as at the end of the first interview, and 
there tends to be rather marked agreement between infer- 
ences made at the Transition Point and those made at the © 
end of the interview. 

2. The degree of the client’s motivation to work on his 
problem can be judged with a reasonable degree of relia- 
bility from the client’s verbal behavior in the whole first 
counseling interview (median r [Spearman-Brown| = +.74). 
Client Motivation can be judged with a fair degree of reli- 
ability at the Transition Point of the first interview (r 
[Spearman-Brown | = +.66). The reliability of ratings of 
Client Motivation tended to be slightly higher at the end 
than at the Transition Point of the first interview, but this 
difference was not statistically significant. There is fairly 
close agreement between ratings of Client Motivation at 
the Transition Point and at the end of the first counseling 
interview (r = +.55). | 

3. The stage to which the client has progressed in 
thinking about his problem can be rated with a reasonable 
degree of reliability at the end of the first counseling in- 
terview (median r [Spearman-Brown | = +.72). The reli- 
ability with which Client Stage in Thinking can be rated 
tends to be slightly lower at the Transition Point r [Spear- 
man-Brown | = +.63), but the difference is not significant. 
There is some agreement between ratings of Client Stage 
in Thinking at the Transition Point and at the end of the 
first counseling interview (r = +.42). 

4. The role the client expects the counselor to play 
can be rated with some reliability at the end of the first 
counseling interview (median r [Spearman-Brown] = +.59). 
The reliability with which Expected Counselor Role can be 
rated at the Transition Point (r Spearman-Brown = +.49) 
is not significantly different from the reliability at the end 
of the first counseling interview. There is fairly close 





agreement between ratings of Expected Counselor Role at 
the Transition Point and at the end of the first counseling 
interview (r = +.64). 


Interrelationships Among the Four Client Characteristics 
1. Between Nature of Problem and other client charac- 
teristics 

a. Using the Bordin-Pepinsky problem categories 

1) There are no consistently significant differ- 
ences between clients having lack of skill, lack of informa- 
tion, and self-conflict problems in regard to the stage they 
have reached in thinking about their problems; however, 
the data suggest a very tentative hypothesis that clients 
whose primary problems arise from a lack of information 
tend to have reached more advanced stages in thinking 
about their problems than clients with skill problems. 

2) Clients with lack of skill problems tend to 
expect the counselor to play a considerably more active 
role in suggesting possible solutions to their problems 
than do clients with problems arising from lack of infor- 
mation; the latter clients seem to expect the counselors 
to be mainly providers of information and understanding 
listeners. 

3) Differences in degree of motivation for work- 
ing on problems between clients with different types of 
problems are not statistically significant; however, there 
is a very tentative suggestion that clients with lack of skill 
problems tend to be slightly more motivated than clients 
whose problems are related to a lack of information; this 
same type of highly tentative comparison may be made 
between the motivation of clients lacking in a skill and 
self-conflict clients. 

b. Using the Robinson problem categories 

1) Clients with skill problems tend to expect 
the counselor to play a more active role in helping them 
solve their problems than do clients with problems of ad- 
justment; that is, clients with skill problems tend to ex- 
pect the counselor to take a great deal of responsibility 
and propose most of the ideas on how the client might 
solve his problem, whereas clients with adjustment prob- 
lems appear to expect a more teamlike approach to the 
problem, or in some cases expect to propose most of the 
ideas themselves. . 

2) No consistent differences in the client’s stage 
in thinking about his problem appear between skill and 
adjustment problem clients. 

3) There is a very tentative suggestion in the 
data that clients with problems of adjustment are slightly 
more motivated toward working on their problems than 
are clients with skill problems. 

2. Between Client Stage in Thinking, Expected Coun- 
selor Role and Client Motivation 

Three very tentative hypotheses are suggested by the 
data. 

a. The further a client has progressed in thinking 
about his problem and possible solutions to it, the less 
overtly active role he expects the counselor to play in the 
counseling interview. That is, the client who has done 
much prior thinking about his own problem is apt to expect 
the counselor to be primarily an understanding listener 
and to help the client organize his own ideas; on the other 
hand the client who has thought little about his problem 
before coming in for counseling tends to expect the coun- 
selor to propose many ideas regarding possible solutions. 

b. There is some positive correlation between the 
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stage a client has reached in thinking about his problem 
and the degree of his motivation to work on his problem. 
This relationship may be tentatively stated in two ways: 

1) a highly motivated client may have given 
considerable thought to his problem before coming in for 
counseling; 

2) a client who appears to have progressed to 
an advanced stage in thinking about his problem before 
coming in for counseling will tend to be quite motivated to 
work on his problem. 

c. There seems to be little relation between the 
degree of a client’s motivation to work on his problem and 
the role he expects the counselor to play in the counseling 
situation. 


Relations of Four Client Characteristics to Techniques 
and Outcomes 
1. Relations between client characteristics and two 
counselor techniques (Lead and Assigning Responsibility) 
a. Nature of Client Problem (Bordin-Pepinsky) vs. 
counselor techniques 

1) Counselors tend to lead more when counsel- 
ing clients who have lack of skill or lack of information 
problems than when counseling clients bothered by self- 
conflict. The relationship of amount of Lead with type of 
problem seems to be: most lead with lack of skill clients, 
next most with clients having problems of lack of informa- 
tion, and least with clients whose problems are associated 
with self-conflict. 

2) Counselors tend to assign more responsibility 
for the progress of the first counseling interview to aclient 
who is working through a problem of self-conflict than to 
either lack of skill or lack of information clients. There 
is no significant difference between the amount of respon- 
sibility assigned to lack of skill clients and that assigned 


clients having problems associated with lack of information. 


b. Nature of Client Problem (Robinson) vs. counse- 
lor techniques 

1) Counselors lead more when working with 
clients who have skill problems than with clients having 
problems of adjustment. 

2) Counselors show a slight tendency to assign 
more responsibility for the progress of the first counsel- 
ing interview to clients having adjustment problems than 
to clients with skill problems, but this difference is not 
statistically significant. 

c. The other three client characteristics vs. coun- 
selor techniques 

Counselors in the present study did not appear to vary 
their Lead or their Assigning of Responsibility according 
to variations in Client Stage in Thinking, Expected Coun- 
selor Role, or Client Motivation. 

2. Relations between client characteristics and two 
counseling outcomes (Working Relationship and Client 
Assumption of Responsibility) 

a. Nature of Client Problem (Bordin-Pepinsky) vs. 
counseling outcomes 

1) Working relationship between counselor and 
client tends to be best in first counseling interviews in 
which the client’s problem is one of self-conflict, next 
best in first interviews in which the client’s primary prob- 
lem is lack of information, and worst when the client’s 
problem is lack of skill. 

2) Clients with problems of self-conflict tend 


to be more willing to assume responsibility for the progress 


of the first counseling interview than clients with lack of 
skill and lack of information problems. There is no sig- 
nificant difference between the willingness of these latter 
types of clients to assume this responsibility. 

b. Nature of Client Problem (Robinson) vs. coun- 
seling outcomes 

1) Working relationship tends to be better be- 
tween counselors and clients working on client adjustment 
problems than between those working on client skill prob- 
lems. 

2) A difference that is significant at only the .10 
level suggests that clients having adjustment problems are 
willing to assume a little more responsibility for the prog- 
ress of first counseling interviews than are clients with 
skill problems. 

c. The other three client characteristics vs. coun- 
seling outcomes 

1) Working relationship tends to be best with 
those clients who have progressed the furthest in thinking. 
about their problems (r = +.33). 

2) The further a client has progressed in think- 
ing about his problem, the more willing he is to assume 
responsibility for the progress of the first interview 
(r = +.38). 

3) Good working relationship may be attained 
more frequently with well-motivated than with poorly mo- 
tivated clients (r = +.83). 

4) Well-motivated clients tend to be more will- 
ing to assume responsibility for the progress of the first 
counseling interview than are poorly motivated clients 
(r = +.34). 
~ In conclusion, the findings of this study suggest that 
the four client characteristics can be inferred from a 
client’s talk in the first interview, and that these charac- 
teristics are related to certain counselor techniques and 
counseling outcomes. The client characteristics seem 
worthy of continuing research attention. 


258 pages. $3.35. 
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TOWARD A DEFINITION OF 
EFFECTIVE FUNCTIONING 


(L. C. Card No. Mic 58-1566) 


William Dubin, Ph.D. 
Columbia University, 1958 


Some people are able to function far more effectively 
than others. The people who function well are able to 
co-ordinate the activities of adily living smoothly and 
competently. A global factor of integration was postulated 
to account for differences in adequacy of functioning. Thir- 
teen variables were hypothesized to be manifestations of 
integration. They assessed widely differing modes of be- 
havior. The variables are as follows: Biographical In- 
ventory measures of Independence and Achievement Mo- 
tivation; a discrepancy score measure of self acceptance; 
a highly verbal measure of intelligence; an empirically 
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constructed personality questionnaire measuring attributes 
associated with academic achievement; an index of socio- 
economic status characterisitcs; an incomplete sentences 
blank scored by a priori scoring criteria; an empirically 
derived scoring system of the Rorschach; grades; two 
adolescent work history variables; the Strong Occupational 
Interest Level Scale; and ratings of expected level of oc- 
cupation. All of the variables were shown logically to be 
expressions of integration, and hence, it was hypothesized 
that all of the measures would intercorrelate. 

The variables were correlated with each other and 
centroid factor analysis was performed. It was found that 
there was a general tendency toward positiveness within 
the matrix of intercorrelations. However, a common fac- 
tor upon which all variables had substantial loadings did 
not emerge, indicating that some of the variables were not 
manifestations of a single underlying general factor. Eight 
variables did form a reasonably right cluster. The cluster 
included: Intelligence; grades; the Gough Achievement 
Rating Scale; the Biographical Inventory Achievement 
Motivation Scale; socio-economic status; self acceptance; 
and level of interests. Intelligence and grades occupied a 
central position in the cluster. However, a sufficient 
number of significant partial correlations in which intelli- 
gence was controlled remained to justify the assertion that 
the cluster has qualities in addition to intelligence. 

Several of the variables were not within the cluster. 
The two work history measures, length of high school part 
time and summer work experience, and number of different 
jobs held, had a slight tendency to correlate negatively 
with the measures in the cluster, tentatively suggesting 
that long and varied work histories acquired during high 
school may be indicative of poor rather than of integrative 
adjustment. The Basic Rorschach score failed to signifi- 
cantly correlate with any of the other measures used in 
the study, while the Rotter Incomplete Sentence Blank 
Total Adjustment score had low significant negative cor- 
relations with grades, level of interests and number of 
different jobs held. The failure of the projective instru- 
ments to correlate positively with the cluster led to the 
inference that within the normal ranges of personality 
adjustment, amount and variety of conflicts and type of 
personality structures are not related to the kind of be- 
havior represented by the cluster. It was concluded that 
although not all of the variables have a factor in common, 
a sufficient number of variables were significantly inter- 
correlated to form a cluster of measures in the domain of 
effectiveness of functioning. To call the cluster “integra- 
tion” would probably be an overstatement in view of the 
fact that several of the measures were not within the clus- 
ter. A more limited interpretation of the cluster was 
proposed. Namely, the cluster appears to represent a 
syndrome of characteristics associated with effectiveness 
of prevocational behavior. 120 pages. $2.00. 








CHANGES IN CHILDREN’S PREFERENCES FOR 
GOAL-OBJECTS AS A FUNCTION OF DIFFERENCES 
IN EXPECTED SOCIAL REINFORCEMENT 


(L. C. Card No. Mic 58-731) 


Ralph Livingston Dunlap, Ph.D. 
The Ohio State University, 1953 


It is a commonplace that human behavior is not satis- 
factorily explained by reference to primary or physiolog- 
ical drives alone, and that both cultures and individuals 
within cultures differ in the particular patterns of goals 
and activities which develop with experience. Cultural 
anthropology over the past half century has provided abun- 
dant illustration of the tremendous variety of values held 
by members of different ethnic groups regarding food 
preferences, child-rearing practices, sexual behavior, 
religious beliefs and so on throughout practically the en- 
tire range of human behavior. In contrast to these obser- 
vational studies, experimental studies of the processes 
basic to the development of learned values have been few. 

A number of psychological theorists have advanced 
hypotheses regarding the process by which new goals, 
values or behavior patterns become established. Hull’ 
has incorporated in his systematic behavior theory a con- 
cept of secondary reinforcement, which states that a pre- 
viously neutral stimulus situation which occurs in close 
temporal contiguity to a reinforcing stats of affairs will 
itself acquire the power of acting as a reinforcing agent.” 
Allport* has advanced the principle of functional autonomy, 
which states that “activities and objects that earlier in the 
game were means to an end now become ends in them- 
selves.”* Woodworth’ had earlier suggested a similar 
hypothesis that in the course of activity, mechanisms be- 
come drives. Murphy® more recently has described a 
concept of canalization which has as its central idea the 
hypothesis that “needs tend to become more specific in 
consequence of being satisfied in specific ways.”” He 
distinguishes canalization from conditioning on the grounds 
that conditioned stimuli are not “satisfiers” and that canal- 
izations, unlike conditionings, do not extinguish. Of these 
four theorists only Hull has attempted to specify the con- 
ditions relevant to the development of learned goals or 
needs, although all recognize the importance of such needs 
in human behavior. 

In recent years Rotter and his students at The Ohio State 
University have developed a tentative set of principles and 
procedures for the study of personality. °»°»10,11,42,13,14,15 
These principles bear the title “A Social Learning Theory 
of Personality” and emphasize especially those learnings 
mediated through experiences with people. Behavior is 
seen as goal-oriented and the prediction of specific be- 
haviors is handled by two basic constructs: (1) expectancy 
for occurrence or attainment of a goal or reinforcement, 
and (2) the reinforcement value, or free-choice preference 
for the goal or reinforcement, relative to other potential 
reinforcements or goals in the situation. The value of a 
given reinforcement is in turn seen as a function of the 
expectancy for and value of subsequent reinforcing experi- 
ences. This latter hypothesis regarding the value of a 
goal or reinforcement may be stated quasi-mathematically 
as follows: 























& RV 


a,x-n — 


RV,={(E 


which reads: The value (RV) of a reinforcement a is a 
function of the expectancy (E) thatits occurrence will lead 
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to subsequent goals or reinforcements x to n and of the 
value (RV) of those reinforcements x to n. When expect- 
ancies for a number of subsequent reinforcements are 
equatei(i.e., E, |. = Ey, = E, , = E,,,), differences in the 
value of a given reinforcement (a) to which the subsequent 
reinforcements are related becomes a sole function of the 
value (RV) of the subsequent reinforcements (RV,,.,). It 
is this latter statement, specifically that goal values are 
a function of differences in the desirability of expected 
social reinforcement, which is the subject of the present 
investigation. : 

The major hypothesis investigated was that changes in 
children’s preferences (reinforcement values) for a par- 
ticular goal object vary directly with the value (preference, 
desirability) of social acts or reinforcements to which the 
object is expected to lead, when the degree of this expect- 
ancy is held constant between individuals. That is, in- 
creases in preference for the goal object will be greater 
and more frequent when the object is seen as leading to 
adult approval than when it leads to criticism or to an 
indifferent or neutral adult response. Similarly, criticism 
should result in a decrease in object-preference when com- 
pared to the effect of the neutral or indifferent response. 

A minor hypothesis was that statements designed to 
create, in relation to a goal-object, an expectancy for 
approval from adults other than the original reinforcing 
adult should result in greater or more frequent preference 
increase than approval alone, when the effect of both con- 
ditions is measured in a situation which involves a differ- 
ent adult. | 

Additional questions were raised regarding the stability 
of preferences and preference changes over a one-week 
period, and regarding the over-all question of generaliza- 
tion of preference changes to a situation involving a new 
adult. 











PROCEDURES 


A. Preliminary Investigation: Materials, Subjects and 
Preference Ranking Procedure. 

A set of sixteen different toys, games and tools were 
used as goal-objects. Preliminary subjects were 38 boys 
in the third and fourth elementary grades in a Columbus 
public school. Each subject’s valuation of the goal-objects 
was obtained by a preference ranking procedure which 
gave a measure of relative desirability of each of the ob- 
jects for each subject. The ranking method consisted of 
consecutive choices by the subject in response to the ques- 
tion: “If you could have anything you want that’s there, 
which one would you most like to own?” After each choice, 
the chosen object was removed and the question repeated 
until only one unchosen object remained. The order of 
choice was taken as indicating initial relative preference 
(RV) for the 16 objects. Mean and median preference 
ranks for each of the objects were computed. The four 
objects of highest average rank and the two of lowest aver- 
age rank were eliminated from further use on the basis 
that these objects were likely to be relatively stable and 
resistant to change. One object was eliminated on the 
basis of extreme variance in preference. The remaining 
nine objects were selected for use in the main experiment. 
They consisted of the following: an Erector set, a Sand 
Pen art set, a box of 26 game materials, a pocket knife, a 
three-bladed hand saw, a set of American Plastic Bricks, 
a horseshoe-ringtoss game, a Senior Tinkertoy, and a set 





of jig-saw puzzle pictures of Indian scenes. One of these 
objects, the set of toy plastic bricks, was selected by the 
experimenter for use as a “critical goal object” with ref- 
erence to which variations in social reinforcement could 
be experimentally applied. Following the experimental 
reinforcement, the preference ranking procedure could 

be repeated; a comparison of the rank of the critical goal 
object before and after the experimental reinforcement 
could then be used as an indication of change in preference. 


B. The Experimental Design. 

Boys in the third, fourth and fifty elementary grades 
from three Columbus public schools were matched accord- 
ing to the rank which each had assigned to the critical goal 
object. In order that preference for this object could 
change in either direction, only those boys who initially 
ranked it fourth, fifth, sixth or seventh out of the nine 
objects were selected as subjects. One subject of each of 
the four initial preference levels was assigned randomly 
to every possible combination of the other variables de- 
scribed below. Immediately following the intital prefer- 
ence ranking each subject built a “house corner” anda 
“tower” with the plastic bricks, following the experiment- 
er’s models. Social reinforcement was applied during and 
after this activity of the subject. 

Four types of social reinforcement, intended to repre- 
sent a range of values ranging from mild negative to strong 
positive value, were employed. These may be described 
as follows: 


(1) Mild Negative reinforcement, consisting of mild criti- 
cizing statements by the experimenter, with reference to 
the subject’s activity with the critical goal-object. Exam- 
ple: “That wasn’t as good as most boys do.” 





(2) Neutral control. The experimenter paid no apparent 
attention to the subject’s activity with the critical material 
and made no comment on his performance. 





(3) Strong positive reinforcement, consisting of high praise 
of the subject in relation to his performance with the goal 
object material. Example: *That’s one of the best jobs 
I’ve seen any boy in Columbus do with these bricks. A 
very fine job.” 





(4) Generalized positive reinforcement, consisting of high 
praise plus statements designed to create a general ex- 
pectancy for approval from adults other than the reinforc- 
ing experimenter. Example: “People admire a boy who 
can build things as quickly and well as you did with these 
bricks.” 





In order to assess the stability of changes over time, 
retests of preference for half of the subjects were at a 
one-day post-experimental delay and for the remaining 
half of the subjects, at a seven days delay. 

In order to assess the amount of generalization of the 
effects of reinforcement to a situation involving a different 
adult, half of the subjects were retested by the original 
experimenter and half by a new experimenter. The latter 
was any one of four different women assistants, whose 
instructions to the subject indicated that there would be 
no repetition of the activity with the experimental goal- 
object (and hence no recurrence of the specific reinforce- 
ment which had occurred in the earlier situation). 

There were, then, four variables employed in the study, 


consisting of four types of reinforcement, four initial 
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preference levels, two degrees of retest delay and two 
retest experimenters. Subjects were assigned to combina- 
tions of these variables in a manner constituting a4x4x 
2 x 2 analysis of variance design with one subject per cell. 

All ranking instructions were designed to equate expect- 
ancy of attainment of all nine objects by the phrase, “If 
you could have any one of these things...,” “If you could 
have anything on the table” (which would you like best to 
own?). Variations in expectancy thus are assumed to be 
equated so that choice is taken as an indication of rein- 
forcement value as defined by Rotter (10). The control 
for expectancy of occurrence of the experimental reinforce- 
ment was a control between groups, in that subjects of each 
reinforcement group had each a single trial relating the 
critical goal object to their particular reinforcement. 

The raw data for analysis were difference scores, i.e., 
changes in preference rank of the critical goal object for 
each subject from the initial ranking to a later ranking. 
Two analyses of variance were carried out. The first was 
based on changes between the first ranking and the initial 
re-ranking. It included the variables of (1) initial prefer- 
ence level, (2) reinforcement condition, (3) degree of 
retest delay and (4) different retest experimenters. The 
second analysis was based on changes between the first 
ranking and the seven-day rankings for all 64 subjects. 
Half the data were the same as that of the first analysis 
but the remaining half consisted of the seven-day prefer- 
ence ranks of those 32 subjects who had had a prior (one- 
day) retest. The four variables of the second analysis 
thus consisted of (1) initial preference level, (2) rein- 
forcement condition, (3) intervening retest or not and 
(4) different retest experimenters. 





RESULTS 


Only changes in preference obtained at the initial retest 
are summarized here in tabular form since the seven-day 
analysis gave very similar results. Table I shows the 
mean change in preference for the critical goal object, 
classified separately for each of the four variables with 
their sub-classifications. Table II gives the distribution 
of preference changes for the four reinforcement condi- 
tions. 

Results of the entire study may be summarized as 
follows: 

1. For both the initial retest preference change analy- 
sis and the seven-day retest analysis the only significant 
source of variance in preference change was found to be 
the differences in reinforcement. 

2. The major hypothesis (that preferences would change 
directly with the value of the social reinforcement) was 
strongly supported by the finding that in both analyses sub- 
jects experiencing either of the two positive reinforcement 
conditions (approval and “generalized” approval) increased 
in preference for the critical goal-object to a significantly 
greater extent than did either the neutral control or the 
mild negative reinforcement groups. This finding was 
true both for mean increase and for frequency or propor- 
tion of cases which increased in preference for the critical 
object. The negative condition deviated from the control 
condition and the generalized positive deviated from the 
(non-generalized) positive in the expected directions but 
failed to differentiate at a statistically significant level. 

3. The minor hypothesis (that generalizing statements 
would lead to greater change than approval alone when 


tested by a different adult) received no support either from 
mean change or proportion of cases who changed as pre- 
dicted. 


TABLE I 


Means and Standard Deviations of Change in Preference 
for the Critical Goal-Object at the Initial Retest, 
Shown Separately for Each Classification Variable. 





Reinforcement | Mean Initial Mean 








SD SD 


Conditions Change Rank |Change 








-0.3 4 0.4 
0.2 o 0.9 
6 0.8 


Negative 
Control 
Positive 1.8 


Generalized 


Positive 2.2 7 1.9 











Experi- 


Delays menters 














1-Day A 
7-Day B 


























TABLE II 


Distribution of Preference Changes at Initial Retest 
for the Four Reinforcement Conditions. 





Direction and 
Number of Changes 
| 0 un 


Reinforcement 
Condition 








4 8 
Neutral 7 4 
1 


2 


Negative 


Positive 


Generalized 
Positive 2 1 














+ = increase in preference rank of the critical goal- 
object. | 

0 = unchanged preference rank of the critical goal- 
object. 

- = decrease in preference rank of the critical goal- 
object. 


4. The differences in delay between experimental re- 
inforcement and preference retest did not contribute sig- 
nificantly to changes in preference. 

5. The difference in retest experimenters was not a 
significant factor in preference change. 

6. The experience of an intervening retest made no 
significant difference in preference changes. 

7. Preferences for the critical goal-object at the one- 
and seven-day retest for 32 experimental subjects were 
found to correlate .77. The correlation of preference 
changes for these same subjects at the one- and seven-day 
intervals was .81; and with the slight correlation of these 
changes with initial preference removed by partial corre- 
lation technique, the changes correlated .79. P for all of 
these coefficients is less than .01. 

8. Mean preference for the critical goal-object for the 
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above 32 subjects at the one- and seven-day retests did 
not differ significantly. Nor did mean preference differ 
significantly for the 43 subjects in a separate reliability 
study over a one-week interval. 

9. The rank difference reliabilities for 43 non-experi- 
mental subjects’ preferences for the nine goal-objects 
varied individually from -.22 to +.98. The median relia- 
bility was +.80. 


CONCLUSIONS 


1. The major hypothesis that ownership preferences 
(reinforcement values) for a goal-object vary as a function 
of the value of the further reinforcement expected is 
strongly supported. Support for the view that human goal- 
values develop as a function of differences in desirability 
of the social response to which they lead is inferred from 
the results. 

2. The minor hypothesis that generalizing statements 
to create expectancy for reinforcement from other persons 
would be effective beyond that from approval alone in a 
new situation (different adult) was not confirmed. The ceil- 
ing on preference increase imposed by the limited number 
of possible ranks (i.e., nine) may have been partly respon- 
sible for this result but no evidence in support of the hy- 
pothesis was obtained. 

3. The effects of the four reinforcement conditions 
appear to be relatively stable over the period of a week. 
Some support for the view that reinforcement values need 
not change in the absence of further associations or rein- 
forcement is implied. 

4. The effects of reinforcement on object preference 
show considerable generalization to situations involving 
an adult different from the earlier reinforcing adult. 

5. The verbal operations which defined the “mild nega- 
tive” reinforcement are insufficient to ensure differences 
in preference, compared to the “neutral control” condition. 
Stated otherwise, the combined effect of mild negative 
criticism and some positive reward value from play with 
the materials was not very different from the combined 
effect in the control condition of some negative value for 
adult “indifference” and the positive reward value of play 
with the materials. Pending further research this seems 
to the writer a best tentative explanation for the lack of 
differentiation between these two conditions. 

6. The preference ranking method, the materials used 
and the general procedures are believed adequate for the 
purposes of the experiment. 134 pages. $2.00. 
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PERSONALITY DEVELOPMENT OF 
PRE-ADOLESCENT BOYS AS A FUNCTION OF 
MOTHERS’ DEFENSES AND PARENTAL ATTITUDES 


(Publication No. 25,011) 


Albert Eskenazi, Ph.D. 
University of Houston, 1957 


It was the purpose of this study to investigate some of 
the more fruitful-appearing concepts in the field of person-. 
ality development, to explore instruments which might 
make for less ambiguous operational definitions, and to 
determine interrelationships which might clarify these 
concepts and give them surplus meanings. 

It is the belief of most workers in the field that early 
personality patterns are developed primarily in the context 
of family relationships. In this study, measures of the 
mother’s traits and attitudes were taken as representing 
the influence of the family, and behavior patterns of the 
son were compared in terms of their interrelationships 
as well as their relationships to maternal patterns. 

One of the major concepts investigated was that of de- 
fense, which was defined as the means by which an individ- 
ual maintains self-esteem and adjusts to situations in which 
there is conflict with his prediction system. Previous 
studies of Selzer (34) and Weiss (41) had indicated that the 
predominance of a specific defensive system, as judged 
from Rorschach protocols, was associated with adult sub- 
jects’ reported data on developmental background and 
certain attitudes towards the self and others. The bases 
of judgment of defense were descriptive criteria of Schafer 
(33) on test attitudes, scores and themes. 

This same scheme was used in the present study. 
Mothers were chosen on the basis of two judges’ agree- 
ment of a predominant defense of denial or intellectualiz- 
ing. Denial (D) is described by Shafer as the tendency 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 








PSYCHOLOGY 


1863 





to deny facts and feelings that would be painful to acknowl- 
edge and, usually, to reverse the painful facts in fantasy. 
Intellectualizing (I) is described as precluding the experi- 
ence of affect without restricting memory, perception, and 
self-awareness. Shafer also describes two other major 
defense categories, repression and projection. Repression 
(R) is described as unconsciously purposeful forgetting or 
not becoming aware of threatening internal impulses or 
external events. Projection (P) is spoken of as a process 
by which an objectionable internal tendency is unrealisti- 
cally attributed to another person or to other objects in 
the environment. The sons’ Rorschach protocols were 
judged for degree of presence of any of the four above- 
mentioned defenses. 

The work of Ausubel (2), Kelly (20), and others sug- 
gested the selection of variables reflecting the nature of 
the parent-child relationship and of personality develop- 
ment in the child. Ausubel points out that perhaps the 
most psychologically healthy means for the child to main- 
tain self-esteem is through a process of “satellization, ” 
or the winning of derived status through volitional 
dependence on the parents. He says that it is necessary 
for the child to perceive himself as accepted and intrin- 
Sically valued by the parents in order for satellization to 
take place. Thus, the communication of parental attitudes 
is considered of great importance. It is proposed that the 
development or lack of development of a satellizing rela- 
tionship will lead to different child patterns in dealing with 
the environment. Kelly believes that such patterns can be 
predicted from the repertoire of “personal constructs” that 
a person develops. These constructs are conceptualiza- 
tions of people and things by means of which the individual 
structures the world and tries to anticipate events. 

The subjects of this study were pairs of mothers and 
sons, the ages of the latter ranging from seven to twelve. 
The majority were clients at the Wichita Guidance Center, 
and a minority were drawn from a suburban Wichita 
school. There were few apparent differences in data from 
the two sources. A total of 67 mothers were administered 
the criterion measure (Rorschach). Of these, 15 predom- 
inantly intellectualizing and 15 predominantly denying 


mothers (and their sons) were selected as criterion groups. 


In addition, data available for seven repressive mothers 
and their sons were used in certain analyses. Thus, the 
N for any one variable ranges from 30 to 36, depending on 
the data available for each measure. 

The Rorschach protocols of the mothers were rated by 
two trained judges. Agreement of the judges on predomi- 
nant defense, with no other defense rated as moderate, was 
the criterion for the mother’s membership in a defense 
group. The sons’ protocols were rated by the same judges 
and by the writer. Several kinds of derived defense scores 
for the sons were examined. The measures of boys’ de- 
fenses chosen for comparison with predictor measures 
were obtained by summing weights given to ratings of the 
three judges. 

A modification of Kelly’s (20) Role Constructs Reper- 
tory Test (Rep Test) was administered to the boys. The 
technique consists of obtaining from the child the names 
of 15 people fulfilling specified roles. The child is then 
presented 15 successive triads of names and asked to tell 
an important way two of the people are alike and different 
from the third. The descriptions obtained are called 
“personal constructs.” All of the 15 people (figures) are 
Classified by the child as to which pole of each construct 





they belong. Measures of perceived similarity of the 
child’s self to other figures and categories of figures were 
obtained by comparing his position (positive or negative) 
on each construct with those of others. This perceived 
similarity was taken to represent one aspect of identifica- 
tion, though no inferences could be made as to behavior 
modeling of the child. The number of figures in variable 
role categories was also obtained. Other measures de- 
rived from the Rep Test were the number of different con- 
structs used (cognitive complexity) and ratings of.the “per- 
sonal-social” nature of constructs. The former measure 
was assumed to indicate the degree of differentiation of 
the child’s conceptualization of people, and the latter 
measures were taken as indicating the degree to which the 
child used individuals’ behavior potentials as a basis for 
conceptualizing them. 

The Parental Attitude Research Instrument (PARI), a 
questionnaire on family and child-réaring attitudes, was 
administered to most mothers. The Sample 23 Scale 5- 
Item Questionnaire of Bell and Schaefer (7) was the form 
used. Measures used were sums of scores on scales 
found to have loadings on two factors in a study of Bell and 
Schaefer (7). The scales, scores of which, were summed 
for the factor II (Hostile Rejection of the Homemaking Role) 
score, were Rejection of the Homemaking Role (RH), Ir- 
ritability (Ir), Encouraging Verbalization (EV), Marital 
Conflict (MC), and Approval of Activity (AA). For the fac- 
tor III (Excessive Demand for Striving) score, the total of 
scores from the scales, Strictness (St), Approval of Ac- 
tivity (AA), Excluding Outside Influences (EO), and Martyr- 
dom (Ma) was used. The only single scale analyzed was 
Avoidance of Communication (AC). 

A modification of the PARI was administered to the 
sons in an effort to obtain their perceptions of their 
mothers’ attitudes. The 10 scales used on this modifica- 
tion were Encouraging Verbalization (EV), Martyrdom 
(Ma), Strictness (St), Irritability (Ir), Excluding Outside 
Influences (EO), Suppression of Aggression (SA), Approval 
of Activity (AA), Ascendance of the Mother (AM), Intru- 
siveness (In), and Comradeship and Sharing (CS). Meas- 
ures of perception of the mother’s attitudes on factors II 
and III described above were obtained by summing the boys’ 
scores on the same scales involved in the mothers’ scores, 
except that MC and RH were not included on boys’ factor II 
because they were not part of the boys’ form. Two meas- 
ures of “Communication” were obtained from discrepancies 
of item and scale scores in the mother’s and son’s PARI. 
“Misperception” measures on the separate scales were ob- 
tained by subtracting the son’s score from the mother’s on 
each scale. Finally, the boy’s total scores for all scales 
were summed to obtain a measure of “‘Absolutism,” or the 
tendeney to rate the mother as in high agreement with all 
statements. | 

The criterion groups were evenly matched on most 
demographic variables. The education of the mothers in 
the criterion groups appeared to be equal; but, of the small 
R group studied, fewer had attended college, in comparison 
with the I group. The sons of I group were slightly higher 
on estimated IQ, but there was no difference in WISC Vo- 
cabulary subtest raw scores. Boys rated as high on I were 
more often above the median estimated IQ and more often 
had mothers with some college education. The reverse was 
true of boys high on R. I ratings were least likely to be as- 
sociated with another defense rating in boys. 

In general, boys tended to perceive themselves as most 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





1864 


PSYCHOLOGY 





Similar to male peers. The number of male peers chosen 
increased with age, though the perceived similarity did not. 
The use of personal-social constructs increased with age, 
while cognitive complexity seemed to be more a function of 
intellectual potential. It was found that boys tended to over- 
estimate their mothers’ agreement with PARI items, but 
there was increased accuracy of prediction with age. 

There was strong evidence of association of mothers’ 
and sons’ defenses, the transmission of a predominant in- 
tellectualizing defense appearing most consistently. The 
data were interpreted as indicating that use of denial in 
boys is likely to decrease with age because of cultural ex- 
pectations of the male role. It is possible that greater use 
of projection develops later than the age range studied. 

The relationships of mother’s defenses with predictor 
measures were interpreted to indicate that I mothers tend 
to influence accelerated incorporation of adult values in 
their sons. Sons of I mothers used more personal-social 
constructs and were higher on cognitive complexity. Simi- 
lar relationships were found for boys rated high on intel- 
lectualizing. There were interactions between mother’s 
defense, identification, and perception of the mother’s at- 
titudes. Boys with a predominant defense different from 
the mother’s tended to see her as more restrictive, de- 
manding, and rejecting. I mothers’ sons who perceived 
rejection tended to seek associations with more adult 
males; D mothers’ sons who perceived rejection tended to 
seek associations with more female peers. Boys who used 
projection tended to underestimate the mother’s score on 
Encouraging Verbalization, while boys high on denial tended 
to overestimate the mother’s score on Intrusiveness. 

The interrelationships of identification measures con- 
firmed the findings of Hovell (19). Identification with one 
parent is positively related to degree of identification with 
the other, and high perceived similarity of self to parents 
is positively related to perceived similarity to all except 
“negative” figures. It was suggested that high perceived 
Similarity to parents reflects a rewarding home atmos- 
phere, which allows for normal development of social re- 
lationships. In the case of boys of this age, this means an 
increased number of male peer relationships. This inter- 
pretation was supported by the relationships of personal- 
social conceptualization, mothers’ factor II, and boys’ fac- 
tor III scores to identification measures. The former 
measure was related to identification measures in a man- 
ner similar to the relationships of identification with parents 
and other identification measures. The latter two were re- 
lated in a reverse manner to other identification measures. 
This gave support to the interpretation that mothers’ fac- 
tor II indicates rejection and boys’ factor III indicates per- 
ception of rejection. A high Avoidance of Communication 
score of the mother was negatively related to the son’s 
identification with the mother and also to the use of per- 
sonal-social constructs by the son. 

The ability of the boy to predict accurately the mother’s 
responses on the PARI (Communication) was negatively re- 
lated to the Absolutism score. It would seem that boys 
tended to see the mother as high or low on acceptance- 
rejection and intrinsic-extrinsic evaluation more on an all- 
or-none basis than with regard to the particular content of 
the scales. Mothers who more openly expressed strong 
feelings on factor III seemed to communicate best. It was 
suggested that degree of defensiveness interacted with the 
mother’s “true” feelings in her responses on the PARI. 





An attempt was made to integrate the findings of this 
study by classifying them in terms of differences in level 
of abstraction. At the highest level, variables such as de- 
fense mode and complexity of the problem-solving approach 
were labeled general cognitive functioning. Attitudes such 
as acceptance-rejection were considered to be at an inter- 
mediate level of abstraction. On the least abstract level 
were more specific traits involved in expressiveness and 
in interpersonal functioning. An implication of this con- 
ception is that, as the behavioral variables inferred from 
observation of the parent and child become more abstract, 
there would be less awareness on the part of either as to 
the functional relationships between the set patterns of the 
parent’s personality and the developing behavior potentials 
of the child. It was noted that direct relationships were 
more often found between variables at similar levels of 
abstraction, while relationships across levels were usually 
in the nature of more complex interactions. 

It was pointed out that studies in this area differ in the 
levels of abstraction of variables used, in the populations 
sampled, and in the scope of type of variables measured. 
The findings of the present study confirmed those of a 
number of more limited ones, and apparent contradictions 
were seen to be in large part a function of methodological 
differences. It was suggested that adequate research in 
personality development may necessitate more complex, 
multivariant kinds of approaches. 

A number of implications for further study were noted. 
It was suggested that replications with other defense cri- 
teria groups, with more direct study of the father, with 
other age levels, and with female offspring should be il- 
luminating. The questions of degree and efficiency of de- 
fenses, as well as the variability of mode of defense ac- 
cording to the conditions of the situation, remain to be ex- 
plored. Experimental investigations of the process of de- 
fense transmission would seem also to be indicated. 


170 pages. $2.25. Mic 58-4947 


OUTCOME OF PSYCHOTHERAPY AS A FUNCTION 
OF CLIENT-COUNSELOR SIMILARITY 


(L. C. Card No. Mic 58-1698) 


William Gerler, Ph.D. 
University of Illinois, 1958 


The relationship between client and therapist has been 
of recognized importance since Freud’s earliest writings. 
It has been given even greater emphasis during the past 
decade. One of the aspects of relationship which suppos- 
edly is of greatest importance is the similarity in person- 
ality make up of a therapist and a given client. Of presum- 
ably special significance are similar areas of conflict in 
the client and therapist. 

Although much has been written concerning this general 
problem there have been very few research investigations 
of it in which similarity between client and therapist is 
related to outcome of therapy. Further investigation of 
this problem is needed. This present study represents an 
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attempt to determine the validity of two main hypotheses. 
These are: 


1. Some medium amount of similarity in rated personal- 
ity traits between client and therapist will be more 
conducive to favorable outcome of therapy than will be 
high or low similarity. 


. On those traits where the therapist’s self-rating is 
different from the way his colleagues rate him, either 
a low or a medium degree of similarity to the client 
will be more conducive to favorable outcome than will 
be a high degree of similarity. 


To test these hypotheses a sample of fifty-seven clients 
and their respective therapists was utilized. The clients 
were predominantly college students who were judged to 
have emotional problems requiring therapeutic counseling. 
The therapist sample consisted of five clinical and coun- 
seling psychologists on the staff of the Student Counseling 
Service at the University of Illinois. 

For the first hypothesis the clients and the therapists 
were required to rate themselves on the Ewing Personal 
Rating Form. The clients were requested to do so at the 
beginning of therapy. The self-ratings of clients and their 
respective therapist were then compared. For each client- 
therapist pair the similarity was determined by the D 
measure of profile similarity. The D-scores obtained were 
ranked from smallest to largest D, according to therapist. 
The D-scores of each therapist and his clients were then 
divided into three equal groups, high, medium, and low 
similarity group, and then were combined with the respec- 
tive groups of the other therapists. The amount of improve- 
ment the members of these groups were judged to have 
made was determined. 

The first hypothesis was partially confirmed. Statisti- 
cally significant differences were found indicating that a 
medium amount of similarity in rated personality traits of 
client and therapist were more conducive to favorable out- 
come of therapy. There was no significant difference be- 
tween the medium and low similarity group. 

In the second hypothesis the procedure followed was 
essentially the same as for the first hypothesis. The main 
variation was that only the “conflict areas” of client and 
therapist were compared. “Conflict areas” for clients 
were determined by comparing differences in self and self- 
ideal ratings; for therapists by comparing differences in 
self and pooled ratings of colleagues. 

The second hypothesis was also partially supported by 
the statistical analysis. Significant differences were found 
between the medium and high similarity group but not be- 
tween the low and high similarity groups. 

These findings provide a basis for making positive sug- 
gestions regarding the pairing of clients with therapists 
and regarding the training of beginning therapists. 

65 pages. $2.00. 





EXTRAVERSION AND BENEFITS 
FROM SPACED PRACTICE 


(L. C. Card No. Mic 58-1576) 


Gerald Richard Levin, Ph.D. 
Columbia University, 1958 


The purpose of the experiment was to test Eysenck’s _ 
theory that extraverts generate more reactive inhibition, 
generate it more quickly, and dissipate it more slowly 
than introverts. It was hypothesized that if the theory 
were valid, extraverts would show greater gains in per- 
formance level during spaced practice on instrumental 
learning tasks when the spaced practice followed a period 
of massed practice than would introverts. Conversely, it 
was hypothesized that extraverts would show greater dec- — 
rement in performance during periods of massed practice 
which followed spaced practice. 

College students served as Ss, participating in groups 
during their regular class hours. Their scores on the R 
and S Scales of the Guilford Inventory of Factors STDCR 
provided measures of extraversion. Their performance 
on the inverted alphabet printing task and IPR Code Learn- 
ing task provided measures of benefit from spaced prac- 
tice and decrement due to massed practice. Each S per- 
formed one learning task on which he was started on 
massed practice and then changed to spaced practice and 
one task on which he was started on spaced practice and 
then changed to massed. 

The results of the experiment did not support the hy- 
potheses. Only one of the twelve crucial correlations was 
statistically significant, even though a one-tailed confidence 
limit at the .05 level was used. Four of the twelve coef- 
ficients were opposite in sign to prediction. 

Since the results indicated that the basic questionnaire 
and learning data were consistent with previous studies, 
and since no alternative explanation of the results was 
considered tenable, it was concluded that the results sug- 
gested that the hypotheses were not supported. 

It was found that Ss’ performance order at the end of 
one practice condition was highly correlated with that at 
the end of the next. The consistency in performance order 
was so great that there appeared to be no potentiality for 
an interaction of personality variables with the effects of 
conditions of practice. The stability of individual perform- 
ance order, regardless of practice condition, was consid- 
ered to present a basic challenge to Eysenck’s theory. 

The finding raised doubt about the validity of his postulate 
of consistent individual differences in the production and 
dissipation of reactive inhibition. 

The experiment was thus interpreted as presenting a 
serious challenge to Eysenck’s position. While only fur- 
ther research can clarify the reasons for the divergence 
with previous studies; it appeared likely that the theory 
was stated in too general a form. 39 pages. $2.00. 
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AN EVALUATION OF A PHOTOGRAPHICALLY 
ENLARGED FORM OF THE REVISED 
STANFORD-BINET INTELLIGENCE SCALE FOR 
USE WITH THE PARTIALLY SEEING CHILD 


(Publication No. 21,712) 


Jerome Stanley Livingston, Ph.D. 
New York University, 1957 


Chairman: Professor Roland H, Spaulding 


The purpose of this investigation was to determine the 
effectiveness of a photographically enlarged version of the 
revised Stanford-Binet Intelligence Scale, form L, for use 
with the partially seeing child and to determine the differ- 
ences, if any, in the relative performance of partially see- 
ing and normally seeing children within broad areas of 
mental functioning. 

The population consisted of 60 partially seeing children 
between the ages of 8.0 and 10.0 at time of first test ad- 
ministration. These children were in attendance in sight 
conservation classes in nineteen elementary schools in the 
borough of the Bronx, New York City. All subjects were 
born in the United States and English was the primary 
home language. The subject’s visual range was between 
20/70 and 20/200, inclusive. 

Equated control and experimental groups, each consist- 
ing of 30 partially seeing subjects, were employed in test- 
ing the hypothesis that photographic enlargement of the 
visually presented tests of the Stanford-Binet Scale would 
result in I. Q. rises. Both groups were first tested with 
the standard form of the Scale. Three months later the 
control group was retested with the standard form while 
the experimental group received the photographically en- 
larged form. Results were subjected to statistical analysis. 

In order to test the hypothesis that partially seeing 
children, when contrasted with normally seeing children, 
will perform less adequately in many broad areas of in- 
tellectual functioning, a classification schema involving 
eleven categories of mental functioning was developed. 
Forty-two of the 54 tests of the revised Stanford-Binet 
Intelligence Scale, form L, through year levels VI to XIV, 
inclusive, were listed under the eleven categories. A 
panel of ten school psychologists judged for appropriate- 
ness of test placement. The experimental design employed 
the group of 60 partially seeing children who were com- 
pared to a group of 407 normally seeing children (eight 
and nine-year olds utilized in the standardization of the 
Stanford-Binet Scale, form L). This comparison was in 
terms of performance on categories and on individual tests 
comprising the categories. The results were subjected to 
statistical analysis. | 

Based upon the population studied, several conclusions 
are drawn: (1) Photographic enlargement of the visually 
presented tests does not result in significant gains in I.Q. 
for the partially seeing child. (2) There is little evidence 
that the partially seeing child performs less adequately 
than the normally seeing child within broad areas of mental 
functioning. (3) There is evidence that the partially seeing 
child is well equipped in language. (4) While no difference 
is noted between the two groups in the broad area of rea- 
soning, there is some evidence suggesting that the partially 
seeing child may be weak in conceiving and executing a 
planning operation. (5) Partially seeing children appear 
to do poorly in tests of social judgment involving close 





interaction between individuals or the threat of implied 
punishment from authority figures. They do best in tests 
of social judgment requiring a set, conventional response. 
(6) The evidence suggests that the partially seeing child 
experiences difficulty in passing tests requiring fine 
visual-motor coordination, directional orientation and the 
manipulation of educational ‘readiness’ material. (7) Fi- 
nally it seems that the particular framework of a test of 
auditory memory affects the performance of partially see- 
ing children. They do best when the framework is conven- 
tional, as in the case of sentence memory. They are sig- 
nificantly weaker than normally seeing children in passing 
a series of digits, a test closely approximating nonsense 
syllables, thereby affording no conventional frame of ref- 
erence. 161 pages. $2.15. Mic 58-4948 


THE PERCEPTUAL DISCRIMINATION 
OF SIMILARITIES 


(Publication No. 24,379) 


Paul Maurice McCullough, Ph.D. 
University of Utah, 1957 


Chairman: Paul B. Porter 


Three series of geometric figures were constructed in 
such a way that the stimuli in each series differed from 
each other by a known amount along a single physical di- 
mension. The dimensions of variation were the area en- 
closed by the figure, the shape of the figure, and the place- 
ment of the figure on the page in terms of its degree of 
rotation from the vertical. 

The three series of stimuli were presented to two com- 
parable populations who rated them in terms of a hypothet- 
ical continuum of “similarity.” Two methods of presenta- 
tion and analysis were used, one for each group. These 
were the method of successive intervals and the method of 
triads. 

The general purpose of the study was to investigate the 
physical and psychological characteristics of stimuli which 
determine the similarity of one object to another. The 
importance of this question in several areas of psychology 
was discussed. Specifically, the two methods were com- 
pared as to their efficiency and utility in identifying the 
known physical variation of the stimuli, as well as to their 
ability to “find” other less obvious, but psychologically 
important, dimensions which affect the subject’s judgments. 


. Secondarily, it was desired to test for possible differential 


discriminability between subgroups defined by age and 
vocabulary scores. 

The results were not consistent with predictions based 
on Fechner’s psychophysical theory. The discrepancies 
were discussed in light of a hypothesis put forward by S.S. 
Stevens, which makes a distinction between the psychophys- 
ical characteristics of psychological judgments on quan- 
titative and qualitative physical continua. 

In this context the conclusions are as follows: 


1. There were no consistent differences associated with 
age in judgments of the stimuli. The age groups were 12 - 
13, 14- 15, 18 - 19, 20 - 24, and 25 - 40 years. There 
were noconsistent differences in ability between subgroups 
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defined by weighted vocabulary scores (WAIS and WISC). 
The vocabulary score groups were 0 - 8, 9 - 12, and 
12 - 19. | 


2. The method of successive intervals suffers from 
severe methodological and psychophysical difficulties 
which make it inefficient in investigations of the psycho- 
logical characteristics of “similarity.” The method of 
triads does not suffer from the same problems and is 
more appropriate for such investigations. 


3. In the present experiment, two psychological dimen- 
sions were isolated from each stimulus series, one of 
which corresponded to the known physical variation of the 
stimuli. The second dimension is unidentified. 


4. The assumption that there is only one psychological 
dimension in stimuli which differ obviously in just one 
physical dimension is not justified. 


9. The continuum of psychological “similarity” appears 
to have both quantitative and qualitative characteristics. 
Stevens’ hypothesis provides an approach to understanding 
what would otherwise be contradictory data, although the 
present results are not in complete accord with either 
Fechner’s. or Stevens’ concepts. 

158 pages. $2.10. Mic 58-4949 


THE MEASUREMENT OF PARENT-CHILD 
RELATIONSHIPS IN DEVIANT AND NORMAL GROUPS 


(L. C. Card No. Mic 58-658) 


Roger King Merritt, Ph.D. 
University of Houston, 1957 


The present study was concerned with the measurement 
of parent-child and sibling-child relationships and the pre- 
sentation of standardization data on the Merritt Relation- 
ship Inventory. This instrument was designed to measure 
the manner in which a child relates to his parents and to 
his siblings in a number of specific situations. The test 
should provide the researcher with a more direct and 
concrete approach to the parameters of such relationships 
and permit the acquisition of much needed normative data. 

It was assumed that a way of relating or responding to 
one person in a family may be “appropriate” for one mem- 
ber and “inappropriate” for another member. Therefore, 
it was expected that a “normal” child under ordinary cir- 
cumstances would display some degree of discrimination 
in the way he relates to different people. One specifi¢ 
purpose of the study was to determine the degree and pat- 
tern of differentiation the “normal” child would demon- 
strate in relating to his mother, father, and sibling and to 
compare the relative amount and pattern of differentiation 
shown by two clinic groups and one socially conforming 
group of children. | 

On the basis of clinical observation, personality theory 
and research on stereotyped behavior, it was hypothesized 
that normative and deviant groups of children could be 
distinguished from each other by the amount and patterning 
of their differentiated relationships with members of their 
family. 

The subjects were all males who met the criteria of 
age (8 - 12 years), I.Q. (95 - 130) and family constellation 





(living at home with at least one sibling within five years 
of their age. There were three deviant groups of 12 sub- 
jects each and two normative groups of 35 subjects each. 
Two of these deviant groups, the Maladaptation and Rebel- 
lion, were selected from a clinic population by ratings. 

The other deviant group, the Social Conformity, was se- 
lected from a school population by teachers who rated 
them as “well adjusted.” The two normative groups, Nor- 
mative I (Sister) and Normative II (Brother), were a ran- 
dom group of children from the school population. Norma- 
tive Group I contained those subjects who met the criteria 
and whose sibling nearest their age was a sister. Norma- 
tive Group II contained those subjects who met the criteria 
and whose sibling nearest their age was a brother. 

Two tests, the Relationship Inventory and Blacky Pic- 
tures, were given to the children and three to the mother. 
The mother was administered two parental attitude tests, 
the U.S.C. Parent Attitude Survey and the Independence 
Training Schedule. The third test given the mother was 
a form of the Relationship Inventory designed to measure 
the degree to which the child’s way of relating to his 
Mother met her expectations. The children in the norma- 
tive groups received only the Relationship Inventory. 
These tests were administered individually with the excep- 
tion that the Normative Groups I and I were tested in 
small groups under close supervision. 

Four main scores were derived from the Relationship 
Inventory. Including the various sub-scores, a total of 
eight scores were obtained. These scores are as follows: 


1. Score A (Differentiation) - the total number of items 
on which the child gave a differentiated response to 
one or more members of the family. 


. Score B (Unique Individual) - the total number of 
items on which the child gave a response which was 
unique for one member of his family and at the same 
time was different from the other two members of 
his family. 


The three unique individual scores are: 
(1) Mother 

(2) Father 
(3) Sibling 


. Score C (Unique Pairings) - the total number of 
items on which the child gave a response which was 
similar for two members of his family and at the 
same time was different from the third member of 
his family. 


The three unique pairings scores are: 
(1) Mother- Father 
(2) Mother-Sibling 
(3) Father-Sibling 


. Score D (Appropriateness) - the total number of 
items on which the child gave a response which 
would meet the mother’s expectations. 


The Blacky Pictures were scored using Blum’s revised 
scoring system, so there were scores of 0, 1 or 2 on 12 
Blacky dimensions. The U.S.C. Parent Attitude Survey 
was scored on the dimensions, Domination, Possessive- 
ness and Ignoring. The Independence Training Schedule 
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was used as a measure of the number of independence 
demands made by the mother upon the child at or before 
the age of 7 years. 

The results are as follows: 

The Relationship Inventory Scores discriminated among 
the normative and deviant groups. 

Score A (Differentiation) revealed that 


1. Boys tended to see and relate to their sisters in 
significantly more unique ways than they did their 
brothers. : 


. The boys in the Normative Groups differentiated 
significantly more than did boys in the Maladaptation 
(withdrawn) and Social Conformity Groups. 


. The boys in the Rebellion Group were significantly 
more discriminating than the boys in the Social Con- 
formity Group. 


Score B (Unique Individual) clearly discriminated be- 
tween the various deviant groups. 


1. For the Social Conformity Group, the mother was 
significantly less unique; for the Rebellion Group, 
the father was more unique; and for the Maladapta- 
tion Group, the sibling was less unique. 


. An intra-group pattern analysis revealed that the 
Normative Groups I and II and the Social Conformity 
Group saw their siblings as relatively more unique 
than did the Rebellion or Maladaptation Groups. 


Score C (Unique Pairings) showed that the various 
groups differed in terms of response to pairs as compared 
with the third member within the family. The non-clinic 
groups, Normative and Social Conformity Groups, had sig- 
nificantly more unique characteristic ways of relating to 
the pair “mother-father” than did the clinic groups. This 
pattern, parents vs. sibling, distinguished these groups. 
The Rebellion Group tended to differentiate in terms of 
“mother-sibling” vs. father while the Maladaptation Group 
related on the basis of “father-sibling” vs. mother. 

Score D (Appropriateness) showed that the Social Con- 
formity Group met their mother’s expectations to a signif- 
icantly greater degree than did the other groups. 

The results from the Blacky Pictures were essentially 
negative. One trend indicated that the Rebellion and Mal- 
adaptation Groups showed slightly more disturbances on 
the Oedipal Intensity dimension than did the Social Con- 
formity Group. 

There appeared to be no significantly derived difference 
between the attitudes expressed by the mothers of the Re- 
bellion and Social Conformity Groups. The Maladaptation 
Group’s mothers, were found to be both under-dominating, 
anc yet overly demanding in terms of independence. These 
scores were obtained from the U.S.C. Parent Attitude Sur- 
vey and Independence Training Schedule, respectively. 
These results were inconsistent with data which have gen- 
erally reported opposite findings on mothers of withdrawn 
(schizoid) children. 

The correlations between the Relationship Inventory 
and the Blacky Pictures were, in the majority of instances, 
negative. Some significant correlations, however, were 
obtained. Score A was inversely correlated with disturb- 
ance in Anaclitic Love-Object, Score B(Father Uniqueness) 
was positively related to disturbance in Ego Ideal and 
Oedipal Intensity, and Score B (Mother Uniqueness) was 





positively related to Oedipal Intensity and Castration 
Anxiety. ) 

The correlations between the Relationship Inventory 
and the U.S.C. Parent Attitude Survey were, in general, 
not significant. One meaningful cluster on the Ignoring 
Score was found to be significantly correlated in a posi- 
tive direction with Score A (Differentiation) and Score B 
(Mother, Father, and Sibling Uniqueness). 

The results of the present study were characterized in 
terms of an ego developmental approach to personality. 
The Social Conformity, Rebellion, and Normative Groups 
were discussed within Ausubel’s framework. The Mal- 
adaptation Group was discussed according to the views of 
Ausubel and also Des Lauriers, Levin, and Linn. 

178 pages. $2.35. 


SEX ROLE ACCEPTANCE AND 
PERCEPTION OF PARENTS 


(L. C. Card No. Mic 58-1579) 


Marion Michel Oliner, Ph.D. 
Columbia University, 1958 


This study investigated the relationship between sex 
role acceptance and perceived similarity to parents. The 
variables considered were perceived similarity to both 
parents, the perceived sex role adjustment of each parent, 
the relationship between the parent of the same sex and 
ideal person, and the perceived and actual similarity of 
the self to the typical member of the same sex. _. 

It was postulated that the parent of the same sex plays 
a crucial part in sex role acceptance in that, in the indi- 
vidual’s early environment, it is he who performs the role 
to be learned. Therefore, it was hypothesized that per- 
ceived similarity to the parent of the same sex, the par- 
ent’s perceived sex role adjustment, and his similarity to 
the ideal are positively related to sex role acceptance. 

It was hypothesized that similarity to the parent of the 
opposite sex is negatively related to sex role acceptance 
since the adoption of traits characteristic of the opposite 
sex would lead to conflict. However, the perceived sex 
role adjustment of the parent of the opposite sex was hy- 
pothesized to be positively related to sex role acceptance 
since the adequacy of both parents in their respective sex 
role functions is important for the clarity of the role to be 
learned. 

A 44-item rating scale was administered to 105 adult 
foremen and supervisors in a factory. The task consisted 
of rating the degree of satisfaction derived from activities 
known to discriminate between men ana women. The sub- 
jects were instructed to rate these for themselves, their 
mothers, their fathers, the average man, the average 
woman, and the person they would like to be. 

The absolute differences between ratings of each item 
for one person or concept and another yielded the per- 
ceived similarity scores. Sex role acceptance was meas- 
ured by the perceived similarity of the self to the typical 
member of the same sex and by the actual conformity to 
the norms of the same sex group derived from mean group 
responses. These scores were correlated with each other 
in order to test the hypotheses. 
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All hypothesized relationships were significant in the 
positive direction, so that only the hypotheses concerning 
the negative relationship between sex role acceptance and 
the perceived similarity of the self to the parent of the 
opposite sex had to be rejected. 

These findings led to the conclusion that sex role ac- 
ceptance, being a specific aspect of the total personality 
adjustment, is dependent on the similarity to both parents. 
However, the most important variable under consideration 
seems to have been the perceived sex role adjustment of 
the parent of the same sex. It was concluded, therefore, 
that it may be less crucial for the sex role acceptance of 
an individual to have adopted the characteristics of the 
parent of the same sex than it is to consider that parent an 
adequate representative of the sex role norms. The rela- 
tionship of that parent to the ideal plays only a minor part 
in sex role acceptance, which may be expected in an adult 
population, in which the early ego ideal has consciously 
been superseded by subsequent influences. 

The consistent sex differences, which showed that men 
perceive themselves and the members of their own sex as 
being more similar to each other than women do, are dif- 
ficult to interpret. Several explanations were offered, but 
there is as yet no single theory which accounts for all the 
findings in the field of sex differences in perception. The 
need for further research was suggested. 

49 pages. $2.00. 


A LONGITUDINAL ANALYSIS OF THE 
RELATIONSHIP BETWEEN GROWTH RATE 
AND MENTAL DEVELOPMENT IN CHILDREN 
BETWEEN THE AGES OF FOUR AND TEN YEARS 


(L. C. Card No. Mic 58-1587) 


Richard F. Patteson, Ph.D. 
The Florida State University, 1958 


This study investigated the relationship between rate 
of progress in mental and physical growth. The major 
assumption was that children from ages eight years, four 
months through ten years, three months who showed rapid 
rates of physical development would also reveal corre- 
sponding gains in mental growth over a corresponding 
period of time. The hypotheses studied were designed to 
determine: 

1. The relationship between rate of physical growth 
and rate of mental growth as measured by the Wechsler 
Intelligence Scale for Children (WISC). 

2. The relationship between two averaged preschool 
IQ’s and subsequent WISC IQ scores corrected and not 
corrected for growth rate. 

3. The relationship of later WISC mean IQ scores for 
rapid and slow growers. 

4. The relationship between mean preschool IQ scores 
and growth rate and a third variable, the second WISC IQ. 

5. The relationship between mean preschool IQ’s and 


corrected subsequent WISC IQ’s for rapid and slow growers. 


6. The relationship between mean total scaled scores 
of rapid and of slow growers. 

7. The relationship between growth rate and scaled 
scores on each subtest. 

Thirty-four subjects ranging in age from eight years, 





four months through ten years, three months were em- 
ployed. All had been administered the Merrill-Palmer 
and Minnesota preschool tests at least three years prior 
to this study. The two IQ scores were averaged, Each 
subject was administered the WISC and physical measures 
were made. After an interval of nine months, the same 
tests and measurements were repeated. The rate of prog- 
ress in physical growth was determined as well as changes 
in IQ scores. 

Appropriate coefficients of correlation, multiple corre- 
lation, and t-tests for N small were utilized to study the 
various relationships. 

While the evidence indicated that, in general, there was 
a low, positive relationship between rate of mental growth 
and rate of physical growth, all relationships proved not 
statistically significant except those between the Coding 
subtest and growth rate, information and growth rate, 
performance IQ and growth rate for average growers, and 
the relationship between corrected IQ’s and preschool 
tests for slow growers. The correction of IQ for growth 
rate did not generally yield a significantly higher correla- 
tion between the variables employed. However, there is 
a trend evident which indicates that the relationship be- 
tween growth rate and mental test performance was more 
meaningful, in relation to IQ computation, when considered 
from the standpoint of rapid and slow growers than by the 
usual method. The results indicate that further research 
is warranted. 

While not conclusive, the evidence indicates the need 
for more accurate and comprehensive research on the 
method of determining IQ for children who are either rapid 
or slow growers. 46 pages. $2.00. 


THE ROLE OF DEFENSE IN REPORTING 
ON THE SELF CONCEPT 


(L. C. Card No. Mic 58-1547) 


Kenneth Ralph Piety, Ph.D. 
Vanderbilt University, 1958 


Supervisor: Professor George E. Copple 


The general hypothesis was developed that the self 
concept when reported on verbally will differ from the 
self frame of reference in that the former is distorted to 
include defense against threatening percepts of the self. 
The literature was reviewed in which the experimental 
evidence for a process of perceptual defense is reported. 
The theory of perceptual defense was related to self con- 
cept theories of personality and of adjustment, and to the 
basic principles of interpretation used in projective tech- 
niques. 

The House- Tree- Person drawing technique was se- 
lected as a basis for evaluating the self frame of refer- 
ence, which evaluations were to be compared with the 
verbal self reports. It was postulated that House- Tree- 
Person drawings would be made “naively”--non-defen- 
sively--whereas self concept self reports were expected 
to involve defenses. On this assumption it was predicted 
that differences between self concept evaluations derived 
from drawings and self concept self reports by the 
same subjects would show a significant relationship to 
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defensiveness as measured in other ways, i.e., by the 
validity scales of the sreermeden Multiphasic Personality 
Inventory. 

A rating guide was constructed, grouping H-T-P draw- 
ing characteristics into personality sub-dimensions anal- 
ogous to the sub-dimensions of the Tennessee Department 
of Mental Health Self Concept scale. A continuum of values 
was set up from 1 to 6, indicating the positiveness or ade- 
quacy of the self, to be assigned to the five sub-dimensions 
of the self concept and to the global self frame of refer- 
ence. Three independent judges rated the drawings accord- 
ing to the guide to provide self concept evaluations which 
would be compared to the Self Concept self reports. 

The scores from the H-T-P drawings and the Self Con- 
cept scores were correlated with years of education, in- 
telligence as measured by the Otis Test of Mental Maturity, 
the validity scales of the Minnesota Multiphasic Personality 
Inventory, and with each other. The basic design used in 
this research is known as the construct validity technique 
for validating tests. The purpose is to identify a network 
of relationships which will indicate what a test is measur- 
ing. 

The most crucial evidence for testing the hypothesis 
that scores on Self Concept questionnaires are spuriously 
elevated by perceptual defense against threatening percepts 
of the self was provided by comparing selected groups of 
extreme and discrepant subjects on the H-T-P ratings and 
the Self Concpet scale. In addition, patient and normal 
control groups were compared, and subjects who were 
consistent in their self-H-T-P evaluations were compared 
with those who had inconsistent self-H-T-P evaluations. 

The verbal self reports and the evaluations based on 
H-T-P drawings were also compared for their relative 
validity in discriminating between non-patient controls, 
psychotics, and non-psychotic patients. 

A total of 100 subjects were tested and used in deriving 
the correlations. All subjects were males, the average 
age was 32, and there was a resonably normal distribution 
on education and intelligence, comparable to the general 
population. Fifty of the subjects were patients in veteran’s 
hospitals and fifty were non-patient control subjects, 
matched to the patients on age, education, and intelligence. 
The smaller groups which were compared to identify the 
defensive subjects were made up of 16 subjects each, se- 
lected from the total number of 100. 

The results in general supported the hypothesis that 
self concept self reports are susceptible to defensive dis- 
tortion. The two approaches to self concept evaluation 
used in this study did not correlate with each other and 
they did not differ in their capacity to identify patients 
from non-patients on “blind” analysis. Several conclusions 
were drawn and cross validating designs were proposed for 
future research. 87 pages. $2.00. 


THE RESPONSES OF NORMAL AND SCHIZOPHRENIC 
SUBJECTS TO FAMILIAR PICTORIAL STIMULI 


(L. C. Card No. Mic 58-1588) 
John T. Rowell, Ph.D. 
The Florida State University, 1958 


In recent years, investigators in the field of projective 
psychology have shown increasing interest in better 





understanding the content materials of the Rorschach test 
as produced by various personality groups. 

One problem encountered by these investigators in- 
volves the nature of the stimulus which often lends itself 
to multiple interpretations even among “normal” subjects. 
Since this ambiguity is often inherent within the nature of 
the stimulus, it is extremely difficult to evaluate e*ther 
the accuracy of the stimulus or its general meaning from 
one subject to the next. 

As a result of this difficulty, many investigators have 
suggested the use of objective stimuli which have the qual- 
ity of eliciting near universal agreement among subjects. 
In this manner, a resonable definition of the stimulus would 
be known. 

The purpose of this study was to determine if such ob- 
jective materials could be used to differentiate between a 
group of normal subjects and one of schizophrenic subjects. 
Both groups were composed of white females and were 
controlled for age and education. 

The objective instrument used was composed of 100 
drawings of things commonly seen in everyday life, either 
through direct or indirect experience. These pictures 
were divided into groups of ten and each group presented 
to the subject in a serial order. All ten pictures varied 
in content and were evenly spaced on a card to facilitate 
viewing. 

The first part of the task involved a 15 second viewing 
of each card by the subject followed by a 15 second delay 
and recall. Each recalled item was recorded before the 
next one was presented. No time limit was placed on this 
part of the test. The time required to complete each task 
was recorded. Both tasks were individually administered 
under standardized conditions. 

It was hypothesized that no differences would be found 
between normals and schizophrenics for (a) the number of 
pictures recalled, (b) the type of content recalled, (c) the 
type of content picked as disliked, (d) the frequency of 
individual items both recalled and picked as disliked, (e) 
the average time for the recalled and disliked sections, 
and (f) the amount of confusion shown during the recall of 
items. 

For purposes of analysis, each item was placed in one 
of six classes. Each class represented bread content 
groupings similar to these used in Rorschach analysis. 
The six classes are Unwinged Animal, Winged Animal, 
Human, General Objects, Personal Objects, and Miscella- 
neous. Most of the miscellaneous items were of a sym- 
bolic nature. 

The results of this study showed significant differences 
between the two groups for (a) the total number of items 
recalled, (b) the time required to complete the recall sec- 
tion, (c) the time required to complete the dislike section, 
(d) one of six classes for recalled content and (e) three of 
the six classes for disliked content. In addition, some 
factors were found to be influenced by age, education or 
both. Some second-order significant differences were 
found for the number of confused responses and one class 
of the recalled content. 

It was concluded that an instrument which utilizes ob- 
jective pictorial stimuli of varying content, can discrimi- 
nate between normal and schizophrenic subjects. The 
findings also indicate that age and education does influence 
the subject’s performance on some of these tasks and must 
be considered to obtain the best level of differentiation. 

63 pages. $2.00. 
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A STUDY OF LEARNING AND RETENTION WITH 
NEUTRAL AND SOCIAL-PRIMITIVE WORDS IN 
NORMAL, PSYCHOPATHIC AND PSYCHONEUROTIC 
CRIMINALS 


(L. C. Card No. Mic 58-1735) 


Cornelius Anthony Schoper, Ph.D. 
University of Illinois, 1958 


This study was designed to investigate several hypoth- 
eses about learning and retention in the psychopath. The 
specific hypotheses were developed on the basis of the 
results of a number of previous experiments in this area. 

The subjects were 90 white, male convicts in the [li- 
nois State Penitentiary. On the basis of psychiatric diag- 
nosis, background history, and behavior in the institution, 
they were divided into three groups of thirty subjects each 
which were designated the normal, psychopathic and psy- 
choneurotic groups. Learning was by the rote serial 
anticipation method in a traditional retroactive inhibition 
design. There were two twelve-item word lists used as 
an original learning task, a neutral list and a social-prim- 
itive list. The latter list was made up of words which in 
a previous experiment were found to provoke perceptual 
defense in the psychopath when presented tachistoscopi- 
cally. Each of the three behavior adjustment groups was 
subdivided into two groups of fifteen subjects so that for 
one group the neutral list served as original learning, 
while the other groups of subjects learned the social-prim- 
itive list. Interpolated learning for all groups was a twelve- 
item list of neutral words. 

Learning was defined in terms of the number of trials 
required for a subject to reach a criterion of nine out of 
12 correct anticipations. Retention was measured by the 
number of words recalled on the first relearning trial 
following the interpolated task, and by the number of trials 
required to relearn the list to the criterion of nine out of 
12 correct anticipations. | 

It was predicted that the psychopaths would learn the 
original word list more slowly than the normals, but more 
quickly than the psychoneurotics. It was also expected 
that the psychopaths would retain more of the neutral verbal 
material than the normals, but would retain less of the 
social-primitive list than the normals. Finally, the psy- 
choneurotic, it was anticipated, would retain more of the 

neutral word list than of the social-primitive list. 
| The original learning data and the recall scores were 
analyzed by an analysis of variance, factorial type, and 
t-test comparisons. The relearning scores were subjected 
to an analysis of covariance, having been found to be highly 
correlated with the original learning scores, Only the pre- 
diction of slower learning by the psychoneurotic groups 
was substantiated by the obtained results of this study. 
There was no difference in the rate of learning for the 
psychopaths and the normals. Similarly, no differences 
were found in retention either in terms of behavior adjust- 
ment groups or word lists. 

The results were discussed with respect to a number 
of concepts from the experimental psychology of human 
learning and clinical theory within the general framework 
of the experimental design used. Although the generaliza- 
tion must be restricted by the limited extent to which sev- 
eral experiments may be compared, psychopaths do appear 
capable of learning as efficiently as normals. Any differ- 
ence in learning rate between the two groups may be a 





product of greater dependence on external motivating fac- 
tors in the psychopath. In the present study, it also seems 
that the intensity of affectivity of the social-primitive 
words was of such a low degree that demonstration of the 
predicted differential forgetting effect was not possible. 
Consequently no conclusion may be drawn at this point 
relative to the operation of this factor in the psychopath. 

The discussion of these experimental results led to the 
formulation of suggested studies to test further learning 
and retention in the psychopath. A procedure for the de- 
velopment of an affectively-toned word list of greater 
intensity was also presented with the anticipation that such 
a word list might more adequately test the hypotheses with 
reference to differential forgetting. Finally, some clinical 
observations on the general pattern of psychopathy were 
presented as a potential basis for further research. 

68 pages. $2.00. 


STUDIES OF FACTORS LEADING TO EATING 
BY FOOD-SATED RATS 


(L. C. Card No. Mic 58-1242) 


Graham Minor Sterritt, Ph.D. 
University of Colorado, 1956 


Supervisor: Associate Professor Maurice P, Smith 


This research attempted to repeat the central features 
of a study in the literature in which “compulsive eating” 
had been produced in rats. A number of changes were 
made in the design, primarily with the purpose of getting 
additional information about this phenomenon. 

The procedure was as follows: Electric shock was 
given to two groups of food-deprived rats during the first 
five seconds of each minute of 20 minutes that they spent 
in free eating in a grid floor apparatus. One group was 
given high shock and the other low shock. In addition there 
was a no-shock group. 

The major findings were: (1) Shocked subjects do a 
larger proportion of their eating during shock than during 
any non-shock intervals of comparable duration; (2) The 
total food consumption in the apparatus by shocked sub- 
jects was less than by unshocked subjects; (3) The un- 
shocked subjects persisted in eating in the apparatus, after 
satiation in home cages, consuming significantly greater 
total amounts of food than shocked subjects; (4) Shocked 
groups showed a trend toward gaining more weight than 
unshocked subjects following training. 

A second experiment in which subjects were trained 
by an instrumental conditioning procedure to eat pellets 
to escape shock resulted in a positive relation between 
eating during shock and during non-shock intervals. Sub- 
jects which learned to eat in order to escape shock showed 
a slight trend toward gaining more body weight than con- 
trol subjects. 

Conclusions were as follow: (1) Shock reduction may 
serve to reinforce the eating response, leading to eating 
by sated subjects as a response to shock onset; (2) Shock 
elicits escape responses and environment-directed cue- 
seeking responses which interfere with eating as a re- 
sponse to internal hunger stimuli, the amount of interfer- 
ence being a positive function of the strength of hunger and 
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the intensity of shock; (3) The habit of eating in response 
to shock is associated with tendencies to perform this re- 
sponse anticipatorily during non-shock intervals, though 
under some conditions of experimentation this effect may 
be overshadowed by the inhibitory effects discussed above; 
(4) No definite conclusions could be reached concerning 
the effect of training upon subsequent body weight changes; 
(5) No clearcut evidence of influence of training upon later 
food preferences was obtained. 123 pages. $2.00. 


AFFECTIVE REACTIONS IN JUDGMENTS 
OF EXPRESSIVE FORMS 


(L. C. Card No. Mic 58-1539) 


Ben Perry Tanner, Jr., Ph.D. 
The University of Florida, 1958 


The term “self confrontation” has been applied to the 
situation in which the subject is asked to make judgments 
of samples of handwriting. Unknown to the subject his own 
sample is included. In a series of studies on self confron- 
tation, Wolff reported the following: (1) The majority of 
subjects do not recognize their own samples. (2) They 
react to their own handwriting samples in a unique or in- 
dividual manner. (3) Subjects exhibit a more emotional 
reaction to their own than to others’ samples. Wolff hy- 
pothesized that unconscious recognition gave rise to emo- 
tional reactions. 

The writer hypothesized that subjects would give equiv- 
alent reactions to their own and all similar samples and 
that they would react emotionally to their own and similar 
forms. 

Each of ninety-eight subjects was presented with his 
own writing sample, three similar samples and three dif- 
ferent samples and asked to rate the samples and to de- 
scribe in writing reasons for liking or disliking each sam- 
ple. The same procedure was carried out for samples of 
drawing. Each subject was then asked if he recognized his 
own sample. If he answered in the affirmative he was 
further asked to point out his own sample. 

An analysis of the data yielded the following findings: 
(1) Percentages of non-recognition of subjects’ own expres- 
sive forms were roughly equivalent to the findings of Wolff. 
(2) There were no statistically significant differences be- 
tween subjects’ reactions to their own and similar samples. 
(3) The most extreme mean rating under conditions of rec- 
ognition of non-recognition was .75 from the neutral point 
of the seven-point rating scale. 

The following conclusions are drawn: First, due to the 
comparability of percentages of non-recognition in this and 
previous studies, the studies are basically equivalent and 
can be compared. Second, the equivalence of reactions to 
self and similar samples indicates that subjects do react, 
as hypothesized, in essentially the same manner to their 
own and similar samples rather than giving a unique reac- 
tion to their own. Finally, since all mean ratings fell near 
the neutral point of the rating scale, the extent of emotional 
reaction to expressive forms is called into question. 

59 pages. $2.00. 





AN EXPERIMENTAL INVESTIGATION OF THE 
EMOTIONAL REACTIONS OF SCHIZOPHRENICS 
TO SELECTED COMPOSITIONS OF MUSIC 


(Publication No. 20,299) 


Irwin George Weintraub, Ph.D. 
New York University, 1956 


The general purpose of this study is to investigate 
some of the emotional and interpersonal reactions to music 
of schizophrenic patients in a mental hospital. Two major 
factors highlight the importance of this investigation: the 
exceptional number of patients hospitalized with schizo- 
phrenia and the lack of substantial therapeutic measures. 

Historically, there has been interest in the effect of 
music upon the mentally ill since Biblical times. Initial 
experimentation with music was primarily concerned with 
evaluation of structural forms that evoked consistent emo- 
tional reactions in all people. Interest in experimentation 
in music therapy has only recently begun. A paucity of 
experimental data exists while subjective appraisals are 
widely published. Positive clinical evidence reinforces 
the need for experimental confirmation of theory. 

The method employed in this study was to play twelve 
recorded musical selections (two were repeated) over a 
high fidelity, twin speaker phonograph to groups of five 
schizophrenics, each patient unknown to the others. Mood 
reactions and musical preferences were obtained on forms 
having a checklist (love, anger, sad, happy, calm, reli- 
gious, victorious, nothing, do not know) and an open-ended 
question. For interpersonal attitudes, forms given to the 
subjects pre- and post-exposure to the music were checked 
yes, no, or cannot say, to the question, “Would you like to 
be friends with anyone in this room?” In evaluating this 
area, one half of the population was exposed to the music 
with specific conversational topics interjected after each 
selection; the other half listened to the music only. The 
population consisted of 103 schizophrenics: 29 paranoid, 
26 catatonic, 23 hebephrenic, 25 simple equated for sex, 
race, age and educational level. 


Three basic hypotheses were evaluated: 


1. There will be a statistically significant consistency 
in the emotional reactions of a schizophrenic popula- 
tion to selected compositions to which the group has 
never been exposed. 


This was partially supported by the data since no one re- 
action achieved statistical significance by itself and only 

six musical selections resulted in greater statistical sig- 
nificance for the mood reaction of highest frequency. 


2. There will be a statistically significant difference 
of emotional reactions between each schizophrenic 
subtype population to selected compositions to which 
each group has never been exposed. 


This was not confirmed. 
3. There will be a significant change of social attitude 


within the schizophrenic population who are exposed 
to the selected compositions. 


Minor change occurred and, therefore, this was not sup- 
ported. 
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The following facts were also noted: 


(1) a response pattern to differentiate each subtype was not 
established because of insufficient confirmation of the basic 
hypotheses; (2) the investigator being also a hospital au- 
thority positively biased the musical preferences and in- 
validated the results; (3) interpersonal attitude changes 
occurred most with the population exposed to the musical 
selections and conversation; (4) the emotional reactions 
did not coincide with the schizophrenic symptom formations 
in certain instances. 


Application of the experimental results may be sum- 
marized as follows: 

1. Music mood as determined by normal group ap- 
praisal can be used to produce a similar reaction in the 
majority of schizophrenics. 

2. Music alone may establish a non-verbal bridge of 
interpersonal contact with schizophrenics but interpersonal 
attitudes remain constant. 

3. Valid music preferences cannot be established for 
the majority of schizophrenics by only requesting their 
likes and dislikes. 

4. Common characteristics of the music found signif- 
icant suggest that: 


(a) The rhythmic accent should be easily recogniz- 
able. 


(b) Melody should be captivating, easy to recall. 


(c) Instruments employed should be most commonly 
identified with mood being conveyed. | 


(d) Speculatively, structural complexity of the music 
should be geared to subjects’ musical sophistica- 
tion. 


(e) Consideration should be given to moods being 
acceptable or unacceptable to schizophrenics. 
182 pages. $2.40. Mic 58-4950 


CHANGES IN BEHAVIOR AND PERSONALITY 
FOLLOWING USE OF AY-55074: AN INVESTIGATION 
OF THE EFFECTS OF A NEW DRUG ON THE 
BEHAVIOR AND PERSONALITY OF ADULT 
HOSPITALIZED PSYCHIATRIC PATIENTS 


(L. C. Card No. Mic 58-671) 


William Wolfson, Ph.D. 
New York University, 1957 


Problem 

The problem was to study by psychological techniques 
the effects of a new ataractic drug, AY-55074, on the in- 
telligence, ability to concentrate, memory, learning ability, 
personality, and social behavior of hospitalized female 
psychiatric patients. 


Procedure 

Sixty female psychiatric patients, predominantly schiz- 
ophrenic, were alternately placed in one of two groups, 
one group receiving the drug and the other receiving pla- 
cebos for three weeks. Then the medications were re- 
versed for another three weeks with nobody knowing which, 





drug or placebo, a patient was receiving until the comple- 
tion of the experiment. 

The patients were tested before starting medication, 
at the end of three weeks, and again at the end of the sec- 
ond three week experimental period. The test battery 
consisted of the Wechsler- Bellevue Intelligence Scale, 
Form I for the first and third examinations and Form II 


_ for the second examination, the Rorschach, mirror draw- 


ing, counting backwards, tweezer dexterity, level of aspi- 
ration, immediate recall for names, digit symbol, and the 
modified Knox Cubes of the Arthur Point Scale of Perform- 
ance, Revised Form Il. The patients were also rated each 
time by the ward personnel on the Hospital Adjustment 
Scale. 

Test and rating scale data were tested by the t-test, 
and analysis of covariance when preliminary application 
of the F-test showed significant initial differences in 
variability, with the .05 level of confidence used as the 
criterion of statistical significance. 


Results 





Verbal I. Q.’s were significantly improved under the 
drug. Performance and Full Scale I. Q.’s also improved 
but not to a statistically significant degree. 

Rorschach scores reflected significant increases in 
total number of responses and in number of achromatic 
color responses, plus significantly less human movement 
responses, under medication. Decreased under medication, 
but not significantly so, were rejections, original responses, 
and the form percentage. Rare detail responses appeared 
to increase with medication. Inconclusive suggestions of 
decreased human percepts were also noted. 

Under medication, mirror drawing time and counting 
backwards time decreased significantly. Digit symbol 
scores, level of aspiration, and mirror drawing errors 
also seemed improved under AY-55074, although not sig- 
nificantly so. Tweezer dexterity, performance on the 
modified Knox Cubes, and immediate recall for names 
seemed unaffected by AY-55074. 

Hospital Adjustment Scale scores in the areas of “Com- 
munications and Interpersonal Relations” and “Work, Ac- 
tivities, and Recreation” improved significantly with medi- 
cation; unaffected was the area of “Care of Self and Social 
Responsibility”. The total scores improved to an almost 
significant degree. 

The psychiatrist reported no dramatic personality 
changes accompanying use of the drug but noted what might 
be termed a “loosening-up” in half of the patients. 


Conclusions 








1. The drug appears to reduce inhibition and to pro- 
mote greater verbal productivity and increased external- 
ization of affects and anxieties. 

2. The drug seems to facilitate intellectual functioning, 
concentration, and learning ability as well as raising the 
subject’s level of aspiration. 

3. Rote memory and recall and repetitive motor tasks 
appear to be unaffected by AY-55074. 301 pages. $3.90. 
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CONCEPT FORMATION IN 
PRE-SCHOOL CHILDREN 


(L. C. Card No. Mic 58-1067) 


Alexander Arthur Wylie, Ph.D. 
University of Houston, 1958 


The primary purpose of this study was to provide a 
sharper focus for evaluating a current issue in genetic 
psychology concerning the process of development of con- 
ceptual behavior. This issue exists because of conflicting 
evidence in the experimental literature. Some of this 
evidence indicates that conceptual development proceeds 
through a definite sequence of qualitatively different stages, 
each of which represents the unique conceptual behavior of 
a particular age group. Proportionately more evidence 
exists to indicate that conceptual development progresses 
in a continuous, linear fashion as a function of a number of 
variables. The former studies have primarily employed 
pre-school children, while in the latter studies the children 
have usually been of school age. 

The pre-school children used in this study were given 
Rorschach and object-sorting tests. The Rorschach data 
were judged according to a system devised by Klopfer, et 
al., which assumes three qualitatively different develop- 
mental stages of conceptual behavior through which pre- 
school children pass. The object-sorting data were scored 
according to a rationale devised for this study. This sys- 
tem of analysis was intended more or less to parallel the 
system of the Klopfer group, but consisted of measures 
which were rationally scaled for complexity in order to 
test for linearity in the development of conceptual ability. 

Supplementary aspects of the study concerned (a) the 
investigation of functional relationships between such in- 
dependent variables as age, intelligence, and sex differ- 
ences and a variety of measures of conceptual behavior; 
(b) an analysis of similarities and differences between 
Rorschach and object-sorting data; (c) and a comparison 
of normative data of the Rorschach test with data obtained 
in previous studies of pre-school children 

The subjects consisted of 60 white “clinically normal” 
pre-school children, three, four, and five years of age. 
Ten male and ten female subjects were included at each 
age level. Intelligence was found to be controlled for age 
groups but not for sexes. Because the lower limit of in- 
telligence was 100 (to meet the requirements of the hypoth- 
esis about conceptual types), the pre-school sample could 
not be considered as “normal” and non-parametric statis- 
tical procedures were routinely applied. 

The amount of inter-judge agreement as to the predom- 
inance of perseveration, confabulation, or combinatory 
confabulation indicates that Klopfer, et al., have devised 
a rationale characterizing the conceptual behavior of pre- 
school children which is communicable and can be applied 
with considerable reliability. Further, it was found that 
this rationale could be validly applied to associate chrono- 
logical age and the appropriate conceptual type at thethree 
and five year levels. There appear to be three qualifica- 
tions to this conclusion. First, while there was significant 
agreement among the judges in their global judgments of 
conceptual type, this degree of agreement was not apparent 
in their judgments of the separate Rorschach responses. 
Second, the individual judges differed among themselves 
in their ability to associate conceptual type and age from 
one age level to another. Third, the judges were not able, 





either as individuals or as a group, to associate confabula- 
tion significantly with its hypothesized age level of four 
years in terms of either chronological or mental age. The 
first two of these latter findings raise the question as to 
the explicitness of the criteria for each of the three con- 
ceptual types; the third finding, of course, concerns the 
validity of the criteria for confabulation and the independ- 
ence of confabulation as a qualitatively different conceptual 
type. | 

A general overview of the results obtained with the four 
major categories of the object-sorting data indicates that 
while the five and three, and five and four age group com- 
parisons yielded clearly significant differences, the four 
year old group seemed to have alfiost no uniquely identify- 
ing characteristics. On most measures, scores for this 
group were relatively closer to those of the three year old 
group than to the age five group. However, it is true that 
in almost every measure the middle group obtained scores 
which were in between the scores of the two extreme 
groups. 

These two findings - the apparent absence of unique- 
ness in conceptual performance for the middle group (age 
four) and the parallel relationship of ages and scores - 
would seem to provide relatively strong support for the 
assumption of progressive linearity as opposed to qualita- 
tive distinctiveness in the conceptual development of chil- 
dren in the age groups studied. Additional evidence in 
support of an assumption of progressive linearity may be 
deduced from the relationships among the measures them- 
selves. Thus, when sub-categories of perseveration and 
confabulation were scaled in order of assumed increasing 
complexity of these forms of conceptualization, group dif- 
ferences in scores consistently indicated a parallel be- 
tween increasing age and increasing complexity of concep- 
tual performance. 

The relatively clear evidence of age progression in 
most of the measures employed, particularly in those 
measures which were fitted into informal rational scales, 
leads us to the conclusion that differences in conceptual 
behavior among the age groups in this study appear to be 
more appropriately regarded as gradations in continuous, 
linear series rather than as representatives of discrete 
stages of development, each unique to a particular age 
level. This conclusion applies also for the results ob- 
tained with the “conceptual area” measures and the sev- 
eral categories of culturally-reinforced conceptual content. 

An analysis of the relationship between intelligence and 
forms of conceptual behavior in all of the scoring ration- 
ales employed indicated that, as a general rule, differences 
in intelligence had almost no determinative influence upon 
differences in conceptual performance, except occasionally 
with the five year old group. It appears that age (implying 
experience) is the major determiner of differences in con- 
ceptualization in the earlier years. Increase in the func- 
tional effectiveness of intelligence in later (school) years 
seems likely, but this remains an open question at the 
present time. 

Of the culturally-reinforced content concepts, color, 
appearing at age four, was the first to be utilized by pre- 
school children. Form and function concepts do not occur 
consistently until age five. Superordinations and material 
concepts occur at age five, but do not seem to be generally 
characteristic of pre-school children. 

‘In view of the large number of comparisons made be- 
tween Rorschach results obtained in other studies and the 
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present one, relatively few significant deviations were 

found to exist. These deviations, for the most part, could 
probably be accounted for by differences in administration 
and scoring practices. 130 pages. $2.00. 


BEHAVIORAL CORRELATES OF ACHIEVEMENT 
NEED AND ACHIEVEMENT VALUE 


(L. C. Card No. Mic 58-623) 


Marian Yeager, Ph.D. | 
University of Houston, 1957 


The purpose of this study was (a) to cross-validate 
previous findings concerning behavioral correlates of n 
Ach and v Ach and to test McClelland’s assumption that 
there is a fundamental difference between these two kinds 
of motivation; (b) to test the effects of the interaction of 
n Ach and v Ach on several behavioral variables; (c) to 
cross-validate previous findings of other measures in the 
study; (d) to test new hypotheses which have been suggested 
by the various measures used in this study but which have 
not been subjected to previous experimentation. 

The study was designed to test non-volunteer male sub- 
jects sequentially in two separate sessions alternately 
under relaxed and achievement-oriented conditions with 
measures of n Ach, v Ach and other behavioral variables. 
Since McClelland’s theory stresses the importance of cue 
conditions as one of the determining factors in achieve- 
ment motivation, experimental arousal of n Ach was car- 
ried out through the manipulation of situational cues. Under 
the achievement-oriented condition the subjects were given 
cues which were intended to arouse a strong desire to suc- 
ceed or excel. In contrast, under the relaxed condition, 
cues that might be perceived as achievement-oriented 
were carefully minimized by the experimenter. 

The sample consisted of 64 non-volunteer male college 
students from general psychology courses. The age range 
was from 19 to 36 years, with a mean age of 26. 

The following tests were administered under the relaxed 
condition: Lowell’s Scrambled Words test (short form), n 
Ach test (four pictures), Sheer Self-Concept test (perceived 
self sorting), v Ach test combined with F-Scale, Biograph- 
ical Inventory (Taylor MAS). Under the achievement- 
orientation condition, the following additional tests were 
given: Wechsler-Bellevue Vocabulary subtest, Lowell’s 
Scrambled Words test (long form), n Ach test (four alter- 
nate pictures), Sheer Self-Concept test (ideal self sorting). 

The data were analyzed by computing Pearson and 
tetrachoric correlations, and chi-squares with the median 
of the distributions as the cutting point. Tests of the 30 
hypotheses revealed predominantly negative results. No 
significant differences were found between the high and 
low scorers on n Ach in tests of rate of learning or per- 
formance, intelligence, anxiety or discrepancy between 
the perceived self and the ideal self. Significant relation- 
ships were found between subjects who have a high gener- 
alized need for achievement and the personality factors 
on the Sheer Self-Concept test of Social Adaptability (posi- 
tive), Confident Self Expression (positive) and Conformity 
(negative). 

Significant positive relationships were found between 
v Ach andthe personality factors onthe Sheer Self-Concept 





test of Confident Self Expression and Inquiring Intellect. 
There was also a significant positive relationship between 
v Ach and conformity as measured on the F-Scale, and a 
tendency for v Ach to relate negatively with self-discrep- 
ancy. That is, subjects with high v Ach tended to reveal 
less discrepancy between the perceived self and the ideal 
self. No significant relationships were obtained between 
v Ach and rate of performance, intelligence, anxiety, and 
Conformity as measured by the SSCT. Most of these re- 
lationships were in a direction opposite to that predicted 
on the basis of previous findings in studies using the v Ach 
scale. 

No significant relationships were obtained between the 
interaction of n Ach and v Ach and other behavioral meas- 
ures. 

A subsidiary part of the study involved the relation- 
ships between anxiety, authoritarianism and other behav- 
ioral variables. Anxiety was found to be significantly 
related to rate of performance, but not to intelligence, 
authoritarianism, Emotional Control or self-discrepancy. 
Authoritarianism was not found to relate significantly to 
Confident Self Expression, Inquiring Intellect, or Conform- 
ity. A low negative significant relationship was obtained 
between authoritarianism and intelligence. 

Further statistical analyses of the data revealed a 
significant relationship between intelligence and rates of 
performance and learning, intelligence and Inquiring In- 
tellect, and a tendency for Inquiring Intellect to be related 
to self-discrepancy. 

The consistently non-significant results obtained with 
the n Ach test in this study indicate that, despite the con- 
siderable success previously achieved by the McClelland 
group in demonstrating its predictive value, a serious 
question may be raised as to whether the test as conven- 
tionally scored provides a reliable measure of strength 
of achievement need or for that matter, of anything else. 
Similarly, the consistent reversals in results obtained in 
testing hypotheses based upon McClelland’s formulations 
concerning the rationale of the v Ach test raise a question 
as to the meaningfulness of this measure. 

A major proportion of the significant findings obtained 
involved either v Ach test results opposite to those hypoth- 
esized or results of a derived n Ach test measure--con- 
sistency of degree of n Ach strength under both “relaxed” 
and “aroused” experimental conditions. The significant 
behavioral correlations figuring in the v Ach test results 
corresponded rather closely with those of the later meas- 
ure, and also with those hypothesized but not verified for 
the results of the n Ach test. 

In addition to the present study, a number of other 
recent experiments by investigators, not identified with 
the McClelland group, have failed to verify hypotheses 
engendered by McClelland’s theory of motivation. The 
results of these studies suggest that it might be profitable 
to re-examine not only the n Ach and v Ach tests as meas- 
uring operations but also much of the current conceptual 





interweaving within the theory itself (e.g., “unconscious” 


versus “conscious” achievement needs, :nternal versus 
external standards of excellence, and early independence 
training as a basis for high n Ach.) 159 pages. $2.10. 
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PSYCHOLOGY, EXPERIMENTAL 


STIMULUS CORRELATES FOR THE PERCEIVED 
ILLUMINATION OF A SURFACE 


(L. C. Card No. Mic 58-1504) 


Jacob Beck, Ph.D. 
Cornell University, 1958 


A series of experiments studied an observer’s ability 
to compare the illumination of two surfaces of different 
lightness. The observer was given the task of adjusting 
the illuminance on a comparison surface until its illumi- 
nation was the same as that of a standard surface. A bin- 
ocular matching technique (using an adjustment method) 
was employed in the experiments with the standard and 
comparison surfaces being viewed simultaneously, each 
with monocular vision and a motionless head, in a com- 
pletely dark room. Two hypotheses were tested: (1) The 
perceived illumination of a surface is determined by the 
maximum intensity of the light coming from the surface. 
(2) The perceived illumination of a surface is determined 
by the average intensity of the light coming from the sur- 
face. In order to be able to specify the matches predicted 
by the hypotheses, transparencies which were illuminated 
from behind were used in all experiments except one, 
which was a control experiment using an opaque surface 
illuminated from infront. The results of the experiments 
showed that: (1) Consistent judgments can be made of the 
illumination and lightness of a surface when it is the only 
surface present in the visual fiels. (2) Though the specific 
hypotheses tested were not supported, correlates are 
present which be used to approximately to predict observ- 
ers’ matches of the illumination. The correlates for the 
perceived illumination of a surface composed of two dif- 
ferent reflecting materials and which has a “clearly per- 
ceptible” pattern texture (such as a “spotted” or “speckled” 
surface) are different from those of a surface with a mod- 
erately or just perceptible texture. In the first case, ob- 
servers’ judgments of the illumination of a surface tend 
to center around the value predicted by a match based on 
equality of the maximum intensities. In the latter case, 
observers’ judgments of the illumination tend to lie be- 
tween the values predicted by a match based on equating 
the maximum intensities and a match based on equating 
the overall intensities. (3) Large lightness on a single 
spotted or speckled surface in the visual field gives some 
observers a “heightened” impression of surface illumi- 
nance and effects the illumination judgments they make. 
(4) A single surface in the visual field (without shadows 
or light gradients over the surface) is ambiguous as td 
whether it appears to reflect or transmit light. No differ- 
ences occur in observers’ judgments of the illumination 
depending on whether they see the surface as transmitting 
or reflecting light. (5) The introduction of a stripe at a 
higher intensity into a striped surface (which is the only 
surface in the visual field) both decreases the perceived 
lightness of the other stripes which compose the surface 
and reduces the intensity of the illumination necessary 
for the surface to be seen as illuminated to a given degree. 
The experiments are preceded by a phenomenological 
description of the different ways in which light is perceived 
as illumination and the way in which these factors combine 
to give distinct illumination scenes. 116 pages. $2.00. 





SECONDARY REINFORCEMENT AND 
SHOCK-MOTIVATED DISCRIMINATION 


(L. C. Card No. Mic 58-1682) 


Robert Clarence Beck, Ph.D. 
University of Illinois, 1958 


This study was a test of the hypothesis that secondary 
reinforcement can be established by pairing neutral stimuli 
with shock reduction. Two points of procedure not incor- 
porated into previous experiments on the same problem 
were included in the design. These were: (1) the prior 
establishment of the neutral stimulus as a cue for some 
response, and (2) assessment of secondary reinforcement 
with the relevant primary drive (shock) present. 

Five groups of albino rats (Ns = 15, 14, 15, 14, 13) were 
trained in a T-maze in which the goal boxes were blocked 
off by transparent panels. Shock-groups Ia and Ib were 
given non-spatial discrimination training: when S pushed 
a nose-key in the transparent panel on the lighted side of 
the maze, S was allowed to run into the shock-free goal 
box. Shock-group IT had escape training, but without dis- 
crimination. Two groups of non-shock, thirsty animals 
(Ila and Ib) were given discrimination training with 
water reinforcement, testing the adequacy of the procedure 
and apparatus for demonstrating secondary reinforcement 
under conditions generally assumed to be effective. 

After training, a bar was made available to all groups, 
in the choice area of the apparatus. Bar-pressing was 
followed by light-onset for shock animals in groups Ia and 
II, but not for those in Ib. These subjects had two 10- 
minute test intervals, with shock continuously present and 
escape from shock not permitted. The thirst animals 
were tested in two 15-minute periods, under 23 hours’ 
water deprivation. Bar-depression was followed by light- 
onset for animals in IIa, but not for those in IIb. 

The shock animals made significantly fewer errors in 
training than did the thirst animals, but a consistent sec- 
ondary-reinforcement effect was not demonstrated under 
either drive condition. The negative results with the thirst 
groups considerably dampen the interpretation that the 
negative results with the shock groups constitutes a failure 
to support the initial hypothesis. Several considerations, 
theoretical and procedural, are discussed in relation to 
these results and two different methods of attacking the 
problem are suggested. 70 pages. $2.00. 


THE EFFECT OF GROUP INTERACTION 
UPON TIME JUDGMENTS 


(L. C. Card No. Mic 58-1530) 


Morton A. Bertin, Ph.D. 
University of Florida, 1958 


Numerous experimenters have established the existence 
of interaction effects upon individual judgments and percep- 
tions. Most of these studies have utilized visual or other 
single sensory modalities in order to investigate influ- 
ences in terms of the particular experimental situation. 
The aim of this research was to use time judgments in 
order to determine whether there were group differences 
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in the degree of susceptibility to the interaction of others 
under comparable experimental conditions. 

Aside from preliminary subjects, five experimental 
and two control groups were used: 125 children (9 to 12), 
105 college students, 65 retired people (65 to 88), 115 deaf 
children, 60 blind children, and 60 control subjects. The 
experimental groups, with one exception, were given 10 
individual trials of the judgment of a 30-second time inter- 
val, followed by an additional 10 trials made in groups of 
five. The results were subjected to analysis of variance, 
and differences were found to exist such that the degree of 
influence, from most to least, was: aged, deaf, blind, 
children, college. 

The control subjects were used to determine whether 
differences found might not be attributable to the fact that 
one test followed the other in time. These differences 
were not statistically significant, the assumption thus being 
that group interaction was the critical factor. 

Sixty of the 9 to 12 group were tested in reversed fash- 
ion, that is, in the group first and individually later. It 
was found that the dispersion of the individual judgments 
was greater than that of the group but was less than that 
of the individual judgments which had come first in the 
other design. Thus, the carry-over of the group norm into 
the individual situation was not, as stated by Sherif, as 
dominant as the direct influence of the group interaction 
upon judgments made in the group situation. 

71 pages. $2.00. 


A STUDY OF SHIFTS IN PHENOMENAL PITCH 
AS A RESULT OF PROLONGED 
MONAURAL STIMULATION 


(Publication No. 25,483) 


Raymond John Christman, Ph.D. 
The Ohio State University, 1952 


This investigation arose from the writer’s interest in 
the figural aftereffect phenomenon first studied by W. 
Kohler and H. Wallach? Some neural activity must under- 
lie every percept, and this activity must be closely related 
to the phenomenal experience of the percept. The Kohler- 
Wallach study developed the thesis that the brain functions 
in a manner somewhat analogous to a volume electrolyte, 
and that the experience of any percept, e.g., a visual fig- 
ure, depends upon the dynamic characteristics of the elec- 
trochemical relationships set up by the afferent impulses 
reaching the cortical projection area. Figure currents 
active in the projection area establish electrotonic effects 
which tend to prevent the reoccurrence of activity within 
the same area. Thus, any object (satiation object) in the 
visual field will, with prolonged stimulation, set up 
stresses such that a second object (test object) will appear 
displaced somewhat from the position it would normally 
occupy. 

It was hypothesized that if visual figures can be dis- 
placed by means of prolonged antecedent satiation, then the 
auditory experience of pitch may also be influenced by 
prior satiation, since there appear tobe cortical projection 
areas for pitch similar to those involved in visual space. 
The research reported here was aimed at testing the 





possibility of inducing displacements in phenomenal pitch 
as a consequence of prolonged pure tone stimulation. 

The equipment consisted of two Jackson Audio Oscilla- 
tors, headphones, decibel meter, Renshaw-Hampton Inter- 
val-timer, and various switches and relays for controlling 
the presentation of the pure tone stimuli. 

The procedure entailed satiation of the observer with 
a pure tone to the left ear, followed by a 600 c/s tone to 
the same ear, and finally, a variable tone to the right ear. 
Two psychophysical methods were used in the experiment, 
which included over 2,400 observations by 140 subjects. 

The result indicated apparent shifts in pitch consequent 
upon antecedent pure tone stimulation. It was found that 
satiation of the left ear by a tone below the 600 c/s stand- 
ard (satiation tones of 400, 500, 550, 580, and 590 c/s were 
used) resulted in an elevation of the immediately subse- 
quent 600 c/s test tone to the same ear. The setting on 
the right ear oscillator required to achieve subjective 
equality with the left ear standard was in the general order 
of 603 c/s, a shift of 3 c/s. The amount of shift did not 
appear to be a direct function of the frequency of the satia- 
tion tone, although there was some indication that tones 
farther removed from the standard produced greater dis- 
placement effects. The duration of the satiation stimulus 
influenced the amount of the phenomenal pitch shift, a 
two-minute satiation producing more of the effect than a 
single-minute satiation. 

A satiation tone higher than the standard (tones of 610, 
620, 650, 700, and 800 were used) tended to depress the 
pitch of the 600 c/s standard tone. For the method of 
average error this change amounted to about 16 c/s for 
five experienced O’s. In the constant method where the 
limited range of the variable stimuli produced a cut-tail 
error, the point of subjective equality with the 600 c/s 
standard was about 591 c/s, a shift of 9 c/s. It is sur- 
mised that the discrepancy between the two figures was 
partly due to differences in procedure, including the lim- 
ited range variable, and also due to the presence of a 
rather unusually great shift on the part of one of the ob- 
servers under the production method. As was the case 
with low tone satiation, two-minute satiations produced 
greater shifts than one-minute satiations. 

Control series were also run, using satiations of the 
same frequency as the standard. With one-minute satia- 
tions, no displacement effects were found, subjective 
matches being identical with those found when no satiation 
was used. In the case of two-minute satiations there was 
an indication of some depressing effect on the standard 
which followed, and it is suggested that this effect, if it be 
other than chance, may be due to the presence of intra- 
aurally induced harmonic frequencies which might, with 
long durations, function like high satiation tones. 

In general, the results were such as to confirm the 
hypothesis of satiationally induced shifts in phenomenal 
pitch. 

For the most part, shifts in the downward direction 
were greater than those in the opposite direction. This 
difference was in the direction corresponding to the con- 
ventional negative time-error, and it is suggested that 
time-errors in pitch do exist and may be either positive 
or negative, depending on the condition of the interval. 


General Conclusions: 
1. A given auditory frequency appears higher in pitch 
than would be expected on the basis of frequency alone 
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when the tone is preceded by a one- or two-minute stimu- 
lation (satiation) by a tone of slightly lower frequency. 

2. A given auditory frequency appears lower in pitch 
than would be expected on the basis of frequency alone 
when the tone is preceded by a one- or two-minute stimu- 
lation by a tone of slightly higher frequency. 

3. The amount of shift in pitch is at least partly a func- 
tion of the duration of the satiation tone. : 

4. Satiation tones of two-minute duration produce 
greater shifts in either direction than satiation tones of 
one-minute duration. 

5. No specific frequency was shown to be more effec- 
tive than any other in inducing displacements in auditory 
pitch. This may be due to limitations in the experimental 
design, viz., the use of too few subjects under each of the 
conditions or too limited a range of variable stimuli. 

6. In general, larger shifts in phenomenal pitch are 
found for satiation tones of a pitch higher than the standard 
than are found for satiation tones of a lower pitch. 

7. The use of a satiation tone of the same frequency 
as the standard for one-minute durations does not produce 
any shift in the standard. 

8. In the case of long satiations (two minutes) with a 
tone of the same frequency as the standard, shifts in per- 
ceived pitch arein adirection of lowered pitch, are smaller 





than those produced by high ‘satiation tones, and appear to 
be a result of intra-aural harmonics. 

9. The results appear to be quite similar to those found 
by Kohler and Wallach for visual space, and may very well 
arise from the same kind of neurological functioning. 

10. It is suggested that the experimentally produced 
shifts in pitch can be best related to a shift in the neural 
loci of the central projections due to electrotomic effects 
induced in the neural substrate which offer resistance to 
the occurrence of a subsequent event in the same neural 
locus. 

11. An alternative explanation which might be offered 
would place the effect at the cochlear level. A demonstra- 
tion that the two ears do not have at least partial independ- 
ence of cortical projection would seem to demand the 
acceptance of this explanation. 

12. A general, but not maximum, negative time-error 
has been found for pitch perception. A maximum negative 
time-error can be produced by prolonged prior satiation. 

182 pages. $2.40. Mic 58-4951 
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RELIGION 


A CONCEPT OF HIGHER EDUCATION AND ITS 
RELATION TO THE CHRISTIAN FAITH AS 
EVIDENCED IN THE WRITINGS OF 
ALEXANDER CAMPBELL 


(L. C. Card No. Mic 58-1544) 


Gustave Adolph Ferré, Ph.D. 
Vanderbilt University, 1958 


Supervisor: Dr. Roger L, Shinn 


The true happiness of man depends upon the kind of 
education he receives, maintained Alexander Campbell. He 
insisted that man is not truly happy because no adequate 
system of education now exists suited to man’s total na- 
ture. The purpose of this study is to discover Alexander 
Campbell’s concept of higher education as rooted in his 
view of man’s essential nature. 

Moral and intellectual culture, emphasized Campbell, 
must be united in a particular way in the systems of higher 
education if these systems are to promote the welfare of 
society. Moral culture for Campbell, involved the educa- 
tion of the heart. As man has certain intellectual faculties 
that should be educated, so also man has certain moral 
powers which must be trained. Since the moral powers 
should control and guide the physical and intellectual facul- 
ties, it is of supreme importance that they be adequately 
trained in schools of higher education. 

The most important textbook for teaching moral culture 
is the Bible. As a college textbook, the Bible must be 
studied by the inductive method. To avoid sectarian con- 
troversy, the historical material in the Bible should re- 
ceive primary attention. Campbell held that the study of 
the Bible should be compulsory for each of the four years 
of the college course. } 

The central position assigned to the Bible by Campbell 
can be accounted for by Campbell’s view that only in the 
Bible can man discover his true nature - origin, nature, 
relations, obligations, and destiny. 

Moral culture also involved helping the student to de- 
velop inner disciplines. The disciplined life is essential 
to the useful life. The useful life is necessary to the happy 
life. 

Intellectual training must not be slighted in favor of 
moral culture. The training of the intellect must be so ac- 
complished as to produce in the student a love for truth 
and the processes by which it may be acquired. Any hin- 
drance to the honest, open search for truth must be swept 
aside. Freedom of the intellect must be as jealously 
guarded as political or physical freedom. 

The cultivation of a thirst for knowledge must extend 
beyond the four years of college work. The student’s facul- 
ties should so be stimulated as to make the four formal 
years but the preparation for a life of study. The college 
curriculum should aid persons in the study of the physical 
world by familiarizing them with the findings of the natural 
sciences. Thus he will be able to appreciate the wonders 
that will constantly be passing before his eyes. 
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Man is constituted for the higher, refined enjoyments. 
Higher education must seek to cultivate the imagination, 
tastes, feelings by awakening the student’s sensibilities to 
the beauties of art. Campbell insisted that higher educa- 
tion should cultivate a student’s power of expression 
through all mediums. 

The members of the faculty have a three-fold respon- 
sibility. They must be men of research, able to teach and 
counsel. The most important aspect is that of teaching. 
Since mind stimulates mind, the success of a college edu- 
cation is intimately tied up with having a good core of 
teachers. 

The A.B. degree is to be protected from becoming a 
specialized degree. It is to symbolize the proper relation- 
Ships of all the disciplines. 

The contributions of Alexander Campbell to the de- 
velopment of higher education in the United States came at 
a time when the purposes and policies of higher education 
were undergoing basic changes. He realized that a whole 
new approach to higher education was essential. Camp- 
bell’s views on higher education are inextricably bound up 
with his understanding of the Christian Faith. 

His writings on education have been buried amidst his 
prolific writings. They have special relevance for a time 
that is seeking to rethink the objectives governing its col- 
leges and universities. 329 pages. $4.25. 


THE PATRIARCHAL LEGENDS AND 
BIBLICAL ARCHAEOLOGY 


(L. C. Card No. Mic 58-1546) 


John Marshall Holt, Ph.D. 
Vanderbilt University, 1958 


Supervisor: Professor J. P. Hyatt 


Analysis of the patriarchal legends of Genesis on purely 
literary grounds has given the view of them as constituting 
folk memories of tribal movements and relationships dur- 
ing the patriarchal period but refused to allow to the leg- 
ends any detailed accuracy or plausibility in the preserva- 
tion of the life and times of the period. Against this a re- 
action has been raised by those who wish to discredit 
critical scholarship by “proving” the accurate historicity 
of the Genesis narratives from the findings of scientific 
archaeology. This has served only to heighten the con- 
fusion which resulted from over-eager conclusions reached 
by some pioneer practitioners of archaeology, as well as 
to vitiate the helpful relationship existing between Biblical 
study and the archaeological research which helps to il- 
luminate the Biblical narrative but which keeps its inde- 
pendence from it. 

By comparison of relevant Biblical and extra-Biblical 
material now available and by observing the parallels be- 
tween them it is possible to locate the Hebrew patriarchs 
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within the large social group of the second millennium B.C. 
known as Habiru (in Egypt, the Apiru); actual derivation of 
the name Hebrew from Habiru is possible, but it is not al- 
ways Clear that the two words have the same sociological 
Significance. The patriarchs generally correspond to the 
Habiru in the gradually westward direction of their tribal 
movements, their low position in society, and their tend- 
ency to settle down permanently despite pressures which 
often kept them in a semi-nomadic state. Contract of the 
Hebrews with Hurrians is shown by the presence of Hur- 
rian customs of property transfer and inheritance, but the 
Biblical indication of contact in Palestine between Hebrews 
and Hittites, Hurrians, and Philistines is unlikely. 

The Hebrew family shared with its Near Eastern neigh- 
bors the patriarchal system of authority, with the sons to 
some extent exercising fratriarchal power, perhaps even 
during the father’s lifetime. The position of women was 
more strictly domestic among the Hebrews than with their 
neighbors, who produced some highly efficient business 
women. Marriages were arranged with all the care and 
solemnity to be expected in the transfer from one family to 
another of one important as a sharer in work and a pro- 
ducer of children. The Hebrews shared the concern of 
other Near Eastern peoples in general for the continuation 
of the family line and its control over the ancestral prop- 
erty, as is shown by their practice of concubinage, levirate 
marriage, and the adoption of heirs or creditors, when the 
circumstances called for it. : 

Hebrew religion in the patriarchal period shows signs 
of polytheistic belief and practice, with allegiance shown to 
both national deities and tribal “paternal” gods. The tend- 
ency toward monotheism, if actually operative in the patri- 
archal period, had yet to touch the Hebrews, who were 
more on the fringes of civilization than directly in it. This 
practical polytheism, which recognized both the national 
deities of the land and one’s own tribal god, is found in the 
records of the Hebrews’ Mesopotamian neighbors, also. 
Patriarchal religion had a profound and mature under- 
standing of prayer and sacrifice but fails to manifest any 
uniqueness that would set it apart from the religion of 
other peoples. Circumcision is correctly shown as being 
practiced in the patriarchal period, but there are no signs 
of Sabbath observance. 

The patriarchal period ends with the Hebrews in Egypt: 
either the period of Hyksos rule or the time of Akhnaton in 
the Amarna Age could be the background for the entrance 
of Jacob’s family into Egypt and Joseph’s prominence 
there, but the details of Egyptian life and government men- 
tioned in the Biblical story of Joseph are not sufficiently 
consistent or specific to allow precise identification of the 
age. These local color details appear to be deliberately 
heightened by the self-conscious author in Genesis--not to 
prove an historical point but for purposes of literary em- 
bellishment and interest. 

Patriarchal stories in Genesis thus supply a kind of 
documentation for an age for which historical documents 
in the strict sense are lacking, but they are to be examined 
for close detail only in that area with which they are most 
concerned: the inner life and relationships of the family 
and its religion. There the comparison with archaeologi- 
cal data shows them remarkably dependable. The external 
data of history, however, are either so lacking or so vague 
in Genesis as to be beyond positive reach through the pa- 
triarchal tradition. 
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IRENAEUS AND THE DOCTRINE OF CREATION 
IN SECOND CENTURY CHRISTIANITY 


(L. C. Card No. Mic 58-1357) 


Otto Reimherr, Ph.D. 
Columbia University, 1957 


Irenaeus, when compared with other second century 
Christian thinkers, gave the church a particular contribu- 
tion of enduring importance for its understanding of the 
doctrine of creation. The cardinal premise guiding the 
development of this thesis is the assumption that only 
through comparative study of the major Jewish, Hellenis- 
tic, and early Christian sources is it possible to deter- 
mine the uniqueness of Irenaeus’ contribution. He ac- 
complished his task by making a synthesis of the views of 
others on various aspects of the doctrine of creation, 
which synthesis he applied to his controversy with the 
Gnostics and the Marcionites. While an attempt at giving 
a rational explanation of creation played an important part 
in his selection of materials, the major conditioning fac- 
tors were his adherence to the doctrine of the unity of God 
and the doctrine of the incarnation of Jesus Christ, whom 
he acknowledged as the Word made flesh. Set in light of 
his struggle with the Gnostic and the Marcionite ideologies, 
Irenaeus’ contribution consisted in defending and explain- 
ing the following positions: | 

(1) The created world was thought of in dualistic terms, 
just as the biblical sources had assumed. Although it was 
divided into the visible and the invisible worlds, neither 
was separate from God. Both the visible and the invisible 
realms were under the rule and control of God. The es- 
sential unity of the visible and the invisible had been dem- 
onstrated, Irenaeus maintained, by the incarnation of Jesus 
Christ. 

(2) One God was the creator. In holding this belief, 
Irenaeus reasserted the monotheistic theology which had 
characterized the main stream of the Jewish and Christian 
traditions. This theological position Irenaeus applied to 
his own situation. However, the idea that God was both the 
primary and secondary cause of creation was not without 
its difficulties, and Irenaeus solved this problem by merg- 
ing the Wisdom, the Spirit, the Word, and the Son of God 
as mediators into the figure of the divine hands, thereby 
preserving the divine unity. 

(3) He denied that humans were capable of describing 
what the Creator was doing before the world began. Never- 
theless he also denied that creation took place by emana- 
tion or from pre-existent matter. The view he held was 
that God had created the world from nothing. He adopted 
this position because it exalted the degree of power pos- 
sessed by God, for he believed the universe had been 
created through the exercise of divine will. 

(4) God’s action as creator is continuous as he pur- 
posefully carries out his design in the universe. The uni- 
verse which resulted from his action reflected his good- 
ness. God also gave a harmony to the things of nature and 
a rationality to man. God expressed his purpose in the 
church whose Lord was the Word, Jesus Christ. 

(5) In explaining the source of evil, Irenaeus avoided 
the over-optimism of the Stoics and the over-pessimism 
of the Gnostics. Evil, he maintained, is the resu!t of a 
perversion of the will of the creatures, who are in rebel- 
lion against God, the creator. This has resulted in a tem- 
porary frustration of the divine purpose. 
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(6) The effective conditions being restored to the state 
which God had originally intended was accomplished by the 
coming of Jesus Christ, who summed up and atoned for the 


past history of man’s error. Iranaeus did admit that the 
complete victory over sin was yet to be won. 
308 pages. $3.95. 
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TASK-ORIENTED AND QUASI-THERAPEUTIC ROLE 
FUNCTIONS OF THE LEADER IN SMALL 
MILITARY GROUPS 


(L. C. Card No. Mic 58-1706) 


Edwin Burnell Hutchins, Ph.D. 
University of Illinois, 1958 


The present study has been concerned with examining 
two of the small group leader’s primary social roles, that 
of the task-oriented leader and that of the quasi-therapeutic 
figure. 

Data were obtained from 53 anti-aircraft crews of an 
Air Defense Command. These were operational units 
whose members live and work together in close contact 
for extended periods of time. Three classes of variables 
were considered: (a) the group’s sociometric acceptance 
of its leader for different roles, (b) the leader’s percep- 
tions of his co-workers and (c) criteria of group behavior. 
Two measures of the leader’s interpersonal perceptions, 
Assumed Similarity between Opposites (ASo) and Assumed 
Similarity to the group (ASg), were related to group effec - 
tiveness and group adjustment under various conditions of 
leader acceptance. 

Studies previously using ASo have been generally suc- 
cessful in obtaining significant relations between this vari- 
able and group effectiveness. This finding has been con- 
firmed in the present investigation for another group set- 
ting, one in which maintenance or sustaining functions are 
relatively important. Contrary to theoretical expectations 
epitomized in the “great man” theory of leadership, no re- 
lation was obtained between group effectiveness and group 
adjustment. Similarly, leader attitudes reflected by ASo 
scores appear to be unrelated to group adjustment. 

Methodological analyses of the interpersonal perception 
scores used here suggest that much of the theoretical sig- 
nificance attached to scores based on self-other compari- 
sons might well be reconsidered. More specifically, the 
complex interpersonal perception scores, ASo and ASg, 
were broken into several simple component scores. These 
components were in turn related to the criteria of effec- 
tiveness and adjustment. In breaking down ASg, a single 
component was found to relate more highly to the criteria 
than did the complex score. 90 pages. $2.00. 





A FACTOR ANALYTIC STUDY OF SEMANTIC 
STRUCTURES ACROSS THREE SELECTED CULTURES 


(L. C. Card No. Mic 58-1716) 


Hideya Kumata, Ph.D. 
University of Illinois, 1958 


The feasibility of using Osgood’s Semantic Differential 
as a cross-cultural measuring instrument and the tena- 
bility of the Sapir-Whorf linguistic relativity hypothesis in 
the area of connotative meaning were explored. A two 
part design was used. The first part, the bilingual study, 
checked for the influence of language itself and the second 
part, the monolingual study, studied the influence of cul- 
ture plus language. : 

Bilingual Japanese and Korean exchange students in the 
United States and monolingual American college students 
were used in the bilingual study. Twenty scales taken 
from a list of 50 originally used by Osgood and Suci and 
30 concepts were used. The two Asiatic groups took the 
forms once in their native language and once in English 
while the American group took the test twice in English. 
Interscale product moment correlations were computed 
and the results were factor analyzed by the Principal Axes 
method and rotated by the Quartimax method. The Uni- 
versity of Illinois digital computer, ILLIAC, was used to 
compute correlations and execute the factor analyses. 

Monolingual college students in Japan and monolingual 
college students in the United States were used in the 
monolingual study. Thirty-six scales which survived 
translation from an original list of 76 scales obtained by 
Osgood after an exhaustive coverage of Roget’s Thesaurus 
and 22 concepts were used. Three of the concepts were 
repeated as a reliability check. The interscale correla- 
tions were factor analyzed using the Centroid method and 
the matrices were rotated. In this part of the study, males 
and females in both groups were analyzed separately in 
addition to the total American and Japanese group analy- 
ses. ILLIAC was again used for computations. 

The factor analyses in the bilingual study showed that 
the language used did not produce different dimensions of 
scale usage. Indices of Factorial Similarity showed that 
the first two factors, which accounted for about 70 percent 
of the total variance in the six analyses, were highly simi- 
lar across all groups and languages. Individual scale 
usage did show some differential usage as a function of the 
culture rather than of language. Meanings of concepts dif- 
fered also as a function of culture. 

The monolingual study produced three highly similar 
dimensions for the total group analyses. The first three 
factors accounted for about 70 percent of the total variance 
for both groups. In the analyses by sex, two highly similar 
factors across all sub-groups appeared with an identifiable 


























The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 Cents per page. 


No postage is charged if check or money order accompanies order. 








1882 | SOCIOLOGY 





third factor for all groups but these not approaching simi- 
larity by the Index of Factorial Similarity measure insome 
of the sub-group comparisons. 

As in the bilingual study, differences in usage of cer- 
tain scales as a function of culture were found. Concept 
meanings also differed as a function of culture. In test- 
retest reliability as well as in average absolute deviation 
between testings, the Japanese were less reliable than the 
Americans. Both groups showed high reliability, however, 
with reliability coefficients of .75 for Americans and .68 
for the Japanese. 

The first two factors in the bilingual and monolingual 
studies were identified as evaluation and dynamism. The 
third factor in the monolingual study was named novelty. 
The first two factors in both studies corresponded very 


























closely to the factors which recurred in other studies using 
the Semantic Differential. 

Conclusions of the thesis were: (1) Use of different 
languages does not produce different semantic structures; 
(2) Differences in culture do not produce different seman- 
tic structures; (3) Use of certain scales does differ as a 
function of culture; (4) Meaning of concepts differ as a 
function of culture; (5) The Semantic Differential can be 
utilized in cross-cultural research; (6) Comparability can 
be obtained in which differences in meanings of concepts 
can be measured between different culture and language 
groups; (7) The Sapir-Whorf position of different languages 
producing different world-views is not supported by these 
findings in the area of dimensions of connotative judgment. 

316 pages. $4.05. 
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PATTERNS OF SOCIAL INTERACTION RELATED 
TO CERTAIN PSYCHOSOMATIC DISEASES 
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Jerome Daniel Folkman, Ph.D. 
The Ohio State University, 1953 


In the present investigation, a survey was made of 110 
cases of patients with diseases called “psychosomatic” by 
physicians or psychiatrists who prescribed psychotherapy. 
The purpose of the survey was to discover the life experi- 
ences that were most likely to be related to the incidence 
of these diseases. From this survey, a schedule was de- 
rived, hereinafter referred to as the “Experimental Sched- 
ule.” It consisted of one hundred items selected because 
they were found to have “probable significance” with re- 
spect to the diseases studied in the survey or because of 
their utility in the identification and matching of cases to 
be studied in the experiment for which the schedule was de- 
signed. 

With the Experimental Schedule, interviews were con- 
ducted in two general hospitals in which 105 patients were 
seen after their admission to the clinical service and after 
preliminary diagnoses had been made. There were two 
kinds of patients in this group. Some of the patients had 
diseases which were diagnosed as “psychosomatic” in the 
survey. For the purpose of statistical identification, these 
patients were called the “psychosomatic-suspects.” The 
remainder of the patients had diseases in which emotional 
factors were not presumed to be etiologically or thera- 
peutically significant according to a selection made for the 
investigator by a psychiatrist and psychosomatically ori- 
ented physician. For the purposes of statistical identifica- 
tion, these patients were called the “nonpsychosomatic- 
suspects.” 

The psychosomatic-suspect group, consisting of 45 
patients, was matched exactly, case for case, by race and 
sex, and approximately by age, in decades, with nonpsycho- 
somatic-suspect patients. The responses of these two 





groups of patients to the questions in the Experimental 
Schedule were tallied and compared. The statistical sig- 
nificance of the difference was calculated by the Chi- 
square test and the 5 per cent level of confidence. All of 
this was done to test the hypothesis that organically ex- 
pressed emotional tensions are related to similar kinds of 
life experiences as seen and interpreted by individuals’’*’* 
in Western urban society. 


Findings 


By this criterion, in forty-five of the one hundred items 
in the Experimental Schedule, a statistically significant 
difference was found to distinguish the psychosomatic- 
suspect from the nonpsychosomatic-suspect patients; thus 
the hypothesis of the investigation was supported. One of 
the items which definitely differentiated the psychosomatic- 
suspect and the nonpsychosomatic-suspect patients was the 
“interviewer’s estimate of the patient’s age appearance” 
within the range of the chronological age + 3 years. The 
psychosomatic-suspect patients tended to look their chron- 
ological age or older, but not younger. 

Another of the one hundred items in the Experimental 
Schedule was a series of twenty-nine verbalizations of 
which the patients were asked to select those they recalled 
having said or thought of themselves, or which they felt 
they might truthfully say of themselves. Of these, eleven 
items were accepted as differentiating between the two 
groups with statistical significance according to the cri- 
terion of the experiment. One such verbalization was: “I 
always feel that God is taking care of me,” a verbalization 
interpreted by expert judges‘ as indicating “dependency” 
feelings. A similar interpretation was given to the verbal- 
ization: “If I had ‘pull,’ I could go a long way.” This 
verbalization was selected significantly more frequently 
by the psychosomatic-suspect than by the nonpsycho- 
somatic-suspect patients. Another of the verbalizations 
selected by the psychosomatic-suspect patients with sig- 
nificant frequency was: “I ‘take after’ my father (my 
mother).” The judges interpreted this as an “identifica- 
tion.” 
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The forty-three ocher items that differentiated the two 
groups of patients with statistical significance were all 
questions calling for responses descriptive of the patients’ 
view of themselves, especially in terms of their social in- 
teraction on the levels of home, school, job, and community, 
and with reference to their dating, courtship, marriage, 
and parenthood experiences. The psychosomatic-suspect 
patients did not describe their health previous to hospitali- 
zation as “good,” but preferred the adjective “fair,” or 
“poor.” They recalled that they had been “overweight” 
during their childhood and suffered anxiety attacks of “ir- 
ritability,”. “rapid heartbeat,” and “shortness of breath” 
when they were between twelve and fifteen years of age. 

With respect to the home life they shared with their 
parents during their childhood, the psychosomatic-suspect 
patients were inclined to rate the social position of their 
families as significantly higher than the economic position 
which they reported for them. Other significant differen- 
tials found in the responses of the psychosomatic -suspect 
patients with respect to their recalled interaction on the 
home level were: (1) paternal and maternal attitudes to- 
ward patient; (2) attitude of patient toward father and to- 
ward mother; (3) paternal and maternal religious partici- 
pation; (4) religious emphasis in home of patient during 
his childhood as compared with the emphasis observed by 
him in the homes of his friends; (5) patient’s childhood at- 
tendance at church or synagogue services as compared 
with attendance observed among friends of the patient; and 
(6) paternal and maternal life value systems as observed 
by the patient. Statistical significance was also found in 
the difference between the psychosomatic-suspect and the 
nonpsychosomatic-suspect patients’ responses to questions 
asking for information with regard to their birth order or 
Sibling position in their families and the survival of their 
fellow siblings, the intermediate position being character- 
istic of the psychosomatic-suspect patients and the death 
of one or more fellow siblings before the patient attained 
the age of ten also occurring with significant frequency in 
these cases. The psychosomatic-suspect patients reported 
that the health of their mothers was “fair” or “poor” but 
not “good.” The significant decade in the lives of the psy- 
chosomatic-suspect patients with respect to the death of 
their fathers or their mothers was found to be between 
forty and forty-nine years. The psychosomatic-suspect 
patients also reported that they tended to depart from their 


original homes more unwillingly than the nonpsychosomatic- 


suspect patients and for reasons other than marriage, the 
most frequent reason given by the nonpsychosomatic- 
suspect patients. If the psychosomatic-suspect patients 
had military service, they did not receive “honorable” dis- 
charges as frequently as did the nonpsychosomatic-sus- 
pect patients. 

Although the tendency of the psychosomatic-suspect 
patients was to stay in school longer than the nonpsycho- 
somatic-suspect patients, the psychosomatic-suspect 
patients reported that they did “fair” work in school be- 
tween the ages of six and fifteen years, and made only 
“fair” heterosexual adjustments between the ages of six 
and twelve years. The number of patients who could not 
recall what their social adjustments with members of their 
own sex were between the ages of six and twelve was Sig- 
nificantly greater statistically than the number of the non- 
psychosomatic-suspect patients who were inclined to re- 
port that their adjustment with the members of their own 
sex was “good.” 





Statistically significant differences between the psy- 
chosomatic-suspect patients and the nonpsychosomatic- 
suspect patients were also found with respect to the ex- 
periences they reported in connection with their jobs or 
their occupations. Although the psychosomatic-suspect 
patients reported more frequent difficulties with their su- 
periors, associates, and subordinates in their jobs or oc- 
cupations, they indicated fewer occupational changes than 
the nonpsychosomatic-suspect patients. 

With respect to their affectional experience, the psy- 
chosomatic-suspect patients seemed to be retarded and 
less successful than the nonpsychosomatic-suspect pa- 
tients. They reported more “steady” friendships with boys 
and girls between the ages of twenty-two to forty than be- 
tween the ages of fifteen and twenty-one. They suffered 
more broken engagements. In their marriages, they ex- 
perienced more difficulty. Those psychosomatic-suspect 
patients who had children living apart from them were 
Significantly unwilling to say either that their children 
visited them “too rarely” or “as often as they should,” al- 
though the nonpsychosomatic-suspect patients seemed 
quite willing to respond to either of these inquiries. 

On the community level, the psychosomatic-suspect 
patients were significantly differentiated statistically from 
the nonpsychosomatic-suspect patients with respect to or- 
ganizational affiliations. The psychosomatic-suspect pa- 
tients tended to report no such affiliations while the non- 
psychosomatic-suspect patients tended to report at least 
one. A similar differentiation appeared with respect to 
church or synagogue attendance. Attendance of “less than 
once a year” was a Significant response for the psycho- 
somatic-suspect group. 


Suggested Implications of the Findings 


Not only do these findings seem to support the hypothe- 
Sis within the admitted limitations of the investigation, but 
they also suggest certain implications for study and veri- 
fication in future investigations. One of these implications 
is that psychosomatic disease is related to a conflict in 
the “social self”” arising from an observed differential in 
the attitude of each of the parents toward the patient during 
his childhood. 

The findings also suggest that psychosomatic disease 
might be a neurotic solution of the problem arising from 
the individual’s discovery of his own deviation from the 
“normal” or “statistically usual” behavior patterns of the 
society of which he is a part.® Evidence of insecurity 
feelings,” dependency feelings, and regressive feelings, 
seems to support this interpretation. 

The significant frequency of the intermediate sibling 
position in the birth order of psychosomatic-suspect 
patients’’® and the older age appearance of the psycho- 
somatic-suspect patients seems to suggest the more rigid 
control of a very strong super-ego, to use a Freudian term 
in a sociological sense.” 

In some cultures, illness is regarded as a punishment 
for deviation from the social mores; in the Western cul- 
ture, illness is generally acceptable as an excuse for 
failure to fulfill imposed responsibility. Such a release 
from responsibility could be a “reward” which would aid 
greatly in the learning of pathological behavior.” 

The findings in the investigation also support the sug- 
gestion of Vincent with respect to “the aspirational- 
attainment differential.”” 
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Next Steps 


The investigator suggests that clinical use be made of 
the forty-five significantly differentiating items in the Ex- 
perimental Schedule to test their utility in distinguishing 
between psychosomatic-suspect and nonpsychosomatic- 
suspect patients other than those found in the clinical 
service of a general hospital serving a Midwestern urban 
area. 

Using the methodology of this investigation, the investi- 
gator is presently engaged in the sociological construction 
of typologies for specific diagnostic categories within the 
“psychosomatic type” described herein. He believes that 
this will provide a secondary “screen” which can be used 
by the clinician to distinguish one specific type of psycho- 
somatic patient from the other. 

This investigator has also prepared a revised form of 
the Experimental Schedule in which the language has been 
changed to make it suitable for presentation to respondents 
outside the hospital setting. If the responses of “well” 
people should prove to be predictive of subsequent psycho- 
somatic diseases, the Experimental Schedule, or a more 
refined instrument derived therefrom, would have obvious 
utility in the field of preventive medicine. 

173 pages. $2.30. 
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THE AMERICAN SALESMAN, 
A STUDY OF A DIRECT SALES ORGANIZATION 


(L. C. Card No. Mic 58-1731) 


Raymond Edward Ries, Ph.D. 
University of Illinois, 1958 


As an occupational type the door-to-door salesman is 
closely related to the huckster, peddler, and sales agent. 
These occupational groups have been central to the defini- 
tion of the “great American salesman.” They have been 
and still are utilized as occupational models for the de- 
velopment of those qualities of character extolled in the 
traditional ideology of success. 

The organization of the door-to-door sales force pre- 
sents a pattern quite different from that of the typical in- 
dustrial work situation. The sales force exhibits little of 
the bureaucratic or informal patterns of organizations, 
rather, it appears to “form” in the wake of the traditional 
ideology of success. Salesmen selected by such an or- 
ganization exhibit an occupational career pattern of mo- 
bility from manual to non-manual occupations, and at- 
tempts to start a business. They have above average edu- 
cations but lack the specialized training or attitudes for 
careers in bureaucratic organizations. In quest of success 
they accept the opportunity to achieve it on the basis of in- 
dividual effort and determination alone. 

Turnover in the door-to-door sales force, however, 
reaches rates as high as 400 per cent. Little of this can 
be accounted for in terms of horizontal mobility. Rather 
the high rate of turnover reflects the inability to stabilize 
the position of salesman in the face of the aspirations of 
the recruits. The depreciation of the status of the sales- 
man within the national culture requires that some defense 
be erected by the salesman. The company cannot provide 
a secure status for the salesman and, at the same time, 
recruit on the basis of unlimited opportunities for success 
through individual effort. Faced with an ambiguous status 
in the larger community and in the company a few sales- 
men remain as permanent salesmen by defining them- 
selves as “landscape architects,” and renouncing the drive 
for “success.” A few more pursue their aspirations on 
the sales management level, while the vast majority leave 
the company. Increasing bureaucratization of the produc- 
tive and distributive functions coupled with a decline in 
the ideology of entrepreneurship have added to the re- 
cruitment difficulties of the sales organization. 

Door-to-door sales companies experience increasing 
difficulty in interesting college men in such occupations. 
Provided that the economic climate remains stable one 
would expect that under the present organization of the 
door-to-door sales force this trend of increasing difficulty 
in recruitment will continue. 222 pages. $2.90. 


VALUE-ORIENTATIONS AND THE ADOPTION 
OF FARM PRACTICES 
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Cornell University, 1958 


The problem of this study, as aspect of a major study 
on low-income farmers, was to identify, define and measure 
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the relative influence of certain socio-cultural factors 
which were hypothesized as contributing to the differential 
adoption of selected farm practices. It was assumed that 
the differential adoption of farm practices is a particular, 
functional aspect of cultural change that influences integra- 
tion within the sub-society concerned. A theoretical frame 
of reference was established, therefore, around cultural 
change and integration. 

Other studies indicate that a value on familism is a fac- 
tor which influences the adoption of selected farm prac- 
tices. This study relates in a context an aggregate of 
twelve value-orientations to a scale on the adoption of soil 
liming practices. 

The analytical procedure established the interrelation- 
ship of various socio-cultural factors and the adoption of 
farm practices. Level-of-education, level-of-living, farm 
income and economic land class were control variables re- 
lated to two interval scales on the adoption of farm prac- 
tices, one, a soil liming practice adoption scale and the 
other, a selected farm practice adoption scale. The fol- 
lowing value-orientations were defined and related to the 
same liming practice adoption scale: (1) believe in science, 
(2) achievement, (3) efficiency and practicality, (4) prog- 
ress, (5) material comfort, (6) external conformity, (7) in- 
dividualism, (8) farming as a way-of-life, (9) hard work, 
(10) familism, (11) security, and (12) traditionalism. An | 
interrelationship of the independent variables was deter- 
mined by relating each of the value-orientations to each of 
five independent variables, level-of-education, level-of- 
living, farm income, economic land class and age. 

It was also hypothesized that these value-orientations 
were related to each other as though on a polarized con- 
tinuum. The interrelationship of certain independent vari- 
ables was substantiated through multiple correlations. 

The purpose of this study, therefore, was to determine 
the relationship of value-orientations held by farm opera- 
tors of Cattaraugus County, New York, to their adoption of 
selected farm practices. 

The results of our analysis confirmed: (1) The relation- 
ships were significant between each of the four socio- 
cultural variables, level-of-education, level-of-living, farm 
income and economic land class and farm practice adop- 
tion. (2) There was evidence to support a continuum-like 
relationship between an aggregate of rational-non-rational 
value orientations and a soil liming practice adoption scale. 
Specifically, belief in science and material comfort re- 
vealed low but significant positive correlations with the 
liming practice adoption scale; security and traditionalism 
were low, but negatively significant in their relationships 
with the liming practice scale. (3) There was evidence to 
support a polarized continuum of value-orientations from 
their interrelatedness. Correlations relating the value- 
orientations to each other substantiated the general pattern 
derived from relating them with the liming scale. Belief in 
science, achievement and external conformity were posi- 
tively significant at one end of the continuum and tradition- 
alism, security and familism at the other. 

Moderately high negative correlations were obtained 
between logically contrasting value-orientations such as: 
belief in science and traditionalism; belief in science and 
security; farming as a way-of-life and material comfort; 
and individualism and external conformity. 

Implications for agents of change and personnel in tech- 
nical assistance programs were made from the findings. 

It was suggested that methods and technique for introducing 





innovations be adapted to the dominant value-orientations 
of individuals and particular segments of societies. 
141 pages. $2.00. 


COMMUNITY STRUCTURE AND INDIVIDUAL 
INTEGRATION: A TEST OF THE GROUP EFFECT 
HYPOTHESIS IN NEIGHBORHOODS AND 
FORMAL ORGANIZATIONS 


(L. C. Card No. Mic 58-1519) 


Ruth Cunniff Young, Ph.D. 
Cornell University, 1958 


This research tested the “group effect” hypothesis in a 
natural setting, using thirty-three locality groups and forty 
formal organizations in three New York rural communities 
as the units of analysis. A second purpose was an analysis 
of community structure, including the inter-relations 
among formal organizations, the relations between formal 
organizations and locality groups, the relations between 
visiting habits and formal participation, and a study of 
formal and informal leadership. 

The group effect hypothesis, that the group influences 
its members over and above the influence one member has 
on another, was tested as follows: the effect of different 
distributions of characteristics over the group on com- 
munity-oriented attitudes and behaviors was studied, con- 
trolling on the individual’s own possession of the charac- 
teristic in question. Used as independent variables were: 
(1) individual properties such as objective characteristics 
(economic, spatial, and length of residence), attitudes and 
behaviors, and (2) structural properties of formal organi- 
zations such that they could not be characteristics of in- 
dividuals. Methods used in analyzing community structure 
included the analysis of organizational characteristics such 
as type of program, inner- or outer-directedness, stability- 
change orientation, size, age, and functions against a cri- 
terion of prestige based on nominations of organizations by 
leaders. Matrix techniques for analyzing overlapping group 
memberships were also used in the reconstruction of com- 
munity structure. 

Results showed that locality groups and organizations 
do exert a group effect on attitudes over and above the ef- 
fect of possession of individual characteristics. They did 
not have a group effect on any of the behavior measured in 
this study. The effect seemed to be mediated by contact 
within the framework of a nucleated institution. Group 
characteristics affecting feelings about the community 
were: high median density, income skewed high, low me- 
dian distance from the main community center, high me- 
dian participation, high median distance from the nearest 


nucleated neighborhood center, non-farm wage-work or 


non-farm self-employment the main occupational types, 
and community identification. There were more and 
greater effects in the case of organizations than in the case 
of locality groups. 

In reconstructing community structure, each locality 
group was found to have a set of organizations with inter- 
locking membership, among whose members there was 
little participation outside the locality. A large portion of 
visiting choices were close neighbors and/or fellow mem- 
bers of neighborhood organizations; the remaining visiting 
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choices were mainly close relatives. The farmers were 
low on community integration attitudes and behaviors, 
chose relatives as the most visited, and tended to be highly 
involved in the community social system but did not con- 
stitute a special sub-system. The locality groups were 
tied together by relations among the organizations in the 
neighborhood localities and in the main center on a group 
level. Thus the community appeared to have a single net- 
work of social relationships with cumulative bonds among 
its members and to constitute a single social system. The 
social system was characterized by some functional spe- 
cialization among locality groups of different types and 
among organizations of different types, and this specializa- 
tion was readily discernible in different effects on partici- 
pants’ attitudes and behaviors. 

In summary, a test of the group effect hypothesis in 
neighborhoods and formal organizations confirmed the hy- 
pothesis, permitted an analytical study of community struc- 
ture and led to a more general hypothesis that while ef- 
fects of groups are mainly mediated through interaction, 
nonetheless in predicting the effects of a group on an indi- 
vidual, great weight must be given to social structure, 
which limits the extent and rate of interaction. In the com- 
munity situation, group effects are mainly achieved through 
contact among members of nucleated institutions. 

286 pages. $3.70. 
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THE NORMATIVE PATTERNS OF 
THE PUERTO RICAN FAMILY IN VARIOUS 
SITUATIONAL CONTEXTS 


(L. C. Card No. Mic 58-1563) 


Edwin Seda Bonilla, Ph.D. 
Columbia University, 1958 


The present study represents an effort to analyze the 
cultural norms that differentiate, legitimize and sanction 
the structure of statuses and roles of the Puerto Rican 
family, and the stability and change of these cultural norms 
in the context of various life situations. 

The norms that differentiate, legitimize and sanction 
the structure of statuses and roles of the Puerto Rican 
family, which also correspond in many ways to those for 
Latin American in general, the position of the man as 
“chief of the family” holds a superior position of power 
authority and privilege contrasted with a subordinate and 
restrictive position for the female. 

For example, double standards of this kind prescribe 
premarital sexual experience for the male while strictly 
prohibiting such experiences for the female. Chastity, 
faithfulness in marriage, ignorance and lack of interest in 
sexual matters are prescribed for the female, while the 
male gains in manly prestige in direct proportion to his 
capacity for sexual assertiveness. 

The woman’s “proper place” is in the home, while the 
man’s “proper place” is “in the street”. The authority of 
the father is highly sanctioned under the norm of respeto, 
which implies unquestioned obedience to the authority 








figure. The norm of respeto is extended to other institu- 
tional areas of the society, and markedly so in the political 
and economic spheres. , 

Stability of this pattern of family organization is cor- 
related with a rural, agricultural economy <nd religious 
norms that reward virginal purity, chastity and humility 
for the female. Of course, once a culture pattern is estab- 
lished in a society, it becomes the “proper”, the “natural”, 
the “right” thing to do, and violation of the traditional 
norms produces emotional anguish, guilt feelings, etc. in 
the individual, as well as disapproval and punishment for 
the “agencies” of social control in the society. 

In certain life situations, however, the “propriety”, the 
“rightness”, the “naturalness” of traditional norms begin 
to be questioned. Rejection of traditional norms may re- 
sult in anomie (absence of guiding principles and beliefs); 
or in the emergence of competing, conflicting norms; or in 
alternative but not necessarily conflicting “compromises”. 

In certain life situations in which the man may find 
himself unemployed and thus unable to fulfill his status ob- 
ligation of provider, his prestige, authority and privilege 
may begin to suffer, especially if the situation allows for 
the wife to take over the role of supporting the family. 
This transformation is taking place in Puerto Rico, es- 
pecially in the urban and industrial areas. In New York 
City, various patterns of family change are taking place, 
as a result of different patterns of social accommodation 
that the different migrant population groups are undergoing. 

Since racial factors are the most important considera- 
tions in the allocation of social status and life chances in 
the United States, the various Puerto Rican racial groups, 
white, intermediate and negro are segregated in the Ameri- 
can caste system. The negro group assimilates into the 
American Negro society, acquiring the American family 
norms from which the American Negro society partakes. 
The intermediate group emphasizes its ethnic difference 
and rejects the social status of negro in which the Ameri- 
can situation places him. This group remains socially 
marginal and in a situation of “status” deprivation which 
results in family disruption. The white lower class group 
attempts a rapid “Americanization’, rejects Puerto Rican 
identity, and adopts what may appear to be American norms 
of family relations, but which in most cases are not. The 
white middle class group remains attached to Puerto Rican 
identity in cohesive transplanted communities which main- 
tain social ties and continued communication with Puerto 
Rico. Family changes toward status equality of husband 
and wife in a non-conflictful manner. 191 pages. $2.50. 





AMERICAN YOUTH CULTURE: AN ANALYSIS OF 
THE TRANSITIONAL INSTITUTIONS OF 
MIDDLE-CLASS, URBAN, WHITE YOUTH BASED 
ON A SURVEY OF THE LITERATURE 


(L. C. Card No. Mic 58-1361) 


Ernest Allyn Smith, Ph.D. 
Columbia University, 1957 


The general theme of this analysis, which directs the 
organization of the data, is that there exists in America a 
youth culture which can be distinguished from the adult 
culture. An analysis of the distinguishing characteristics, 
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such aS norms, customs, appearance, and language, does 
not imply independent existence in that the behavior pat- 
terns of youth are apt to be adaptations of those charac- 
teristics of adult culture. Also, youth culture characteris- 
tics are perpetuated by transmission to succeeding gener- 
ations of youth. 

A structural analysis of youth culture provides a frame 
within which otherwise disperate data may be fitted into a 
meaningful pattern. Although the analysis is largely de- 
scriptive, consisting of a projection of both fact and inter- 
pretation derived from a wide range of literature, the sug- 
gested contours of youth culture may be subsequently veri- 
fied by factual studies. Until the substantive evidence has 
been collected, the approach used in this analysis may pro- 
vide a provisional focus for the study of youth culture. Its 
consistent use may orient research in a relatively neglected 
area. Also, it will direct attention to an important aspect 
of youth relations, namely those that are informal andcom- 
posed of intimacy and sentiment. 

American youth culture is composed of a complex of 
subcultures, depending on various regional, ethnic, and 
class contexts, but this survey emphasizes normal, urban, 
middle-class white youth. For comparison, the gang is 
analyzed as a cross-class contrast to the clique. 

American youth culture, viewed as a subculture, is 
analyzed as a series of informal transitional institutions 
which perform a basic socialization function, namely the 
social movement of youth from the parental family to the 
marital family. These informal institutions, specified as 
the clique, the crowd, the competitive date, the noncom- 
mitment steady date, and the commitment steady date, are 
distinguished, labeled, and analyzed. 

This series of informal, transitional institutions, per- 
ceived as bridging discontinuities in the adult socializing 
institutions, is analyzed by applying the structural- 
functional approach which highlights the informal institu- 
tions which emerge to satisfy the latent socialization needs 
of youth. Consequently, both the functional and the dis- 
functional aspects of each institution are presented. 

The distinction between youth culture and adult culture 
is marked by both widespread parent-youth conflict and 
withdrawal of youth from adult socializing institutions. 
Concomitant with this withdrawal is the appearance of se- 
crecy through which youth evade adult supervision and 
control. The most marked conflict between youth and adult 
norms and institutions occurs in the earliest youth institu- 
tions of the clique and the competitive date. The mono- 
sexual clique initiates withdrawal from adult supervision, 
and the competitive date initiates heterosexual deviations 
from adult norms as revealed in petting. As youth grad- 
ually approach adult status, in the latter phases of youth 
culture, less incongruity is found between youth and adult 
norms and behavior. 

The monosexual clique separates the sexes and rein- 
forces sex-typed behavior. With the emergence of hetero- 
sexual institutions, at the time of puberty, there is a grad- 
ual but mutual adaptation of the sex subcultures. These 
subcultures conflict in the clique, crowd, and competitive 
date phases, first in mutual avoidance and later in patterns 
of mutual exploitation. The sex subcultures become com- 
plementary with the emergence of courtship as adult norms 
of romantic love, glamour, and monogamy are initiated. 

The skeletal pattern of American youth culture is re- 
vealed in the analysis and the evidence seems conclusive 
that there exists a series of informal institutions that 





govern the norms and behavior of youth in the period be- 
tween childhood and adulthood, and that this series of in- 
stitutions meets the sociological criteria for a youth cul- 
347 pages. $4.45. 
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BUREAUCRAT AND CITIZEN: A STUDY OF 
GOVERNMENT BUREAUCRACIES IN A 
METROPOLITAN SETTING 


(L. C. Card No. Mic 58-1391) 


William Thomas Delany, Ph.D. 
University of Michigan, 1957 


This is an exploratory sociological study of officials in 
three public service agencies operating in the Detroit, 
Michigan metropolitan area. One objective of the study is 
to describe the social background characteristics of the 
public officials and compare them with those of the Detroit 
adult population. A second objective is to analyze vari- 
ables influencing public officials’ communication with and 
information about their agency’s clientele and the adult 
population in Detroit. 

Written questionnaires and informal interviews were 
used to gather relevant information from 143 upper and 
447 lower administrative level employees of the federal 
old-age insurance and state unemployment compensation 
agencies and the city school system. Data on the contacts 
with and perspectives towards these agencies of a sample 
of 764 adult citizens gathered by the University of Michi- 
gan’s Detroit Area Study are used for comparative pur- 
poses and to determine the accuracy of the public of- 
ficial’s information about the public. 

The study describes the social background and career 
patterns of the upper and lower level public administra- 
tors, their social differences from the adult population and 
their community involvements and prestige. It attempts 
to analyze how major social characteristics of the metro- 
politan community create barriers to the official’s con- 
tact and communication with agency clients and other adult 
citizens in the community. The nature, extent, frequency 
and media of administrators’ official contact and com- 
munication with clients and various local group represent- 
atives are reported. 

The major theoretical objective of the study is to test 
Karl Mannheim’s thesis concerning “substantive” and 
“functional” social knowledge. An assumption and four 
focal hypotheses are advanced. The assumption is that 
lower level officials have more frequent and extensive 
contacts with agency clientele, while upper level officials 
have more frequent, extensive and diverse contacts with 
leaders of voluntary associations and interest groups in 
the community. The four related hypotheses are: (1) the 
lower level official’s knowledge of client perspectives to- 
wards his agency (functional knowledge) is more accurate 
than the upper level official’s; (2) the upper level offi- 
cial’s knowledge of the general citizenry’s perspectives 
toward his agency (substantive knowledge) is more ac- 
curate than thé lower level official’s; (3) relative frequency 
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of official contact with agency clientele is directly linked 
to functional knowledge; and (4) relative frequency of of- 
ficial contact with association and group leaders is directly 
linked to substantive knowledge. The data gathered tend to 
support the assumption and hypotheses advanced with the 
exception of a reversal for hypothesis (2) in the school 
system. This reversal is explained by the different func- 
tions and pattern of official contact of school administrators, 

The public officials’ generally high involvement in the 
local community structure (neighborhood, voluntary asso- 
ciations and total community) has little effect upon their 
functional and substantive knowledge. 

Level of the organizational hierarchies is directly 
linked to education, length of service and identification with 
the agency. Special analysis of the relationship of these 
variables to the official’s substantive and functional knowl- 
edge was undertaken. Education is directly linked to sub- 
stantive knuwledge and for lower level officials, length of 
service and identification with the agency are inversely re- 
lated to functional knowledge. However, these “control” 
factors cannot explain away the main research findings 
for the contrasting administrative levels. The urban com- 
munity and bureaucratic organizational structures, it is 
concluded, limit the informational perspective of public of- 
ficials mainly by setting social organizational channels 
and barriers to the official’s communication with clientele 
and the general citizenry. 

In the final chapter, an attempt is made to infer the im- 
plications of the study’s findings for public policies and 
for civil service reform movements aiming to strengthen 
democratic public administration in the metropolitan com- 
munities in the United States. All aspects of this explora- 
tory research need replication and more precise empirical 
generalization to attain any practical value. 

385 pages. $4.95. 


A MEASUREMENT OF IMPACT OF 
INSTITUTIONAL EXPERIENCE ON 
INMATES OF A TRAINING SCHOOL 


(Publication No. 25,471) 


Madhusudan Shantaram Sabnis, Ph.D. 
The Ohio State University, 1951 


The study is an attempt to measure the impact of insti- 
tutional experience on the creation of attitudes, positive as 
well as negative, in juvenile inmates. There is a school of 
thought which believes, with justification, that the mere op- 
portunity of rehabilitating himself is not enough for the in- 
mate; he has to be induced to desire personality recon- 
struction. According to this school of penology, the avowed 
aim of institutionalization is to induce such changes of at- 
titude in the inmate, since he must feel to some degree 
that the individual should conform to the norms of conduct 
and behavior of his society. The assumption is that the ma- 
jority of the inmates, barring a relatively small number 
with personality deviations of one form or another, are ca- 
pable of responding to a well-directed institutional ex- 
perience. 

Activists concede the usefulness of peno-correctional 
institutions when all other known socialized measures -- 
probation, parole, furlough, conditional release -- have 





failed. However, they want such institutions to justify 
themselves by a determined effort to rehabilitate the in- 
mate morally and emotionally, by providing hiin with posi- 
tive satisfactions and by influencing him constructively 
within the intramural setting. A problem of paramount 
importance, then, is to find out how far the present institu- 
tional arrangements, personnel, and program meet the ex- 
pectations of adherents of this school of thought. 


NEED FOR IMPACT STUDIES 


This research, which is one of the series of impact 
studies conducted under the direction of Professor Walter 
C. Reckless, is designed to find out how far a peno-correc- 
tional institution (a juvenile institution in this study) is 
able to measure up to these expectations. 

Many surveys have been made of the facilities, physi- 
cal plants, and programs existing in peno-correctional 
institutions.’ However, these have not investigated what 
impact on personality the institutions were making. Healy 
and Alper,” Reckless,* and the Gluecks* pointed up this 
deficiency which they felt was hindering the development 
of a working penology. 


NATURE OF PREVIOUS IMPACT STUDIES 


Several studies have been made of the effectiveness of 
institutionalization as judged by the success or failure of 
paroled offenders. The foremost of these studies is by 
Burgess, who analyzed the factors conducive to success 
or failure during parole on the basis of the records of one 
thousand cases in each of the three Illinois penitentiaries 
for male adults and concluded that there was a close rela- 
tionship between a number of factors and success. Tib- 
bitts, similarly analyzing an additional two thousand cases 
paroled from the Illinois State Reformatory at Pontiac, 
constructed an experience table for the purpose of parole 
prediction.° The Gluecks, unlike Burgess, selected only a 
few pre-reformatory and reformatory factors from the 
records of five hundred prisoners released from the Con- 
cord, Massachusetts, Reformatory which were found to be 
highly associated with success or failure during parole, 
weighted them by assigning to each sub-category of each 
factor the actual “failure” percentages, and based their 
prediction tables on the summation of percentage scores 
(“failure scores”).” But in an oblique way they also in- 
troduced the use of subjective judgments when they col- 
lected the opinions of the subjects of the study concerning 
their institutional experience five years after their re- 
lease from the institution. 

All these studies, however, introduced post-institutional 
factors which made it difficult to isolate the institutional 
experience per se and to evaluate its true significance in 
determining the behavior of the discharged prisoners. 

A more deliberate use of subjective judgments was 
made by Corsini in his study of the attitudes of fifty men 
in the Auburn (N.Y.) penitentiary who were still in con- 
finement but had received their parole dates.°® 

Laune, in a study of parole predictions, found that the 
subjective judgments of properly qualified inmates regard- 
ing the probability of success or failure of other inmates 
on parole possessed some degree of validity.° 

On the basis of this precedent for accepting subjective 
judgment as an instrument for measuring attitudes, Galway 
conducted a survey of 275 inmates about to be released 
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from the United States Federal Reformatory at Chillicothe, 
Ohio, to discover what changes, if any, had taken place in 
their attitudes through the impact of the institutional pro- 
gram,” 

Bright carried this technique further in his study of 250 
inmates (male adults) of the Ohio State Penitentiary, Co- 
lumbus, Ohio. Whereas Galway used the personal-interview 
method with a single sample of 275 inmates about to be re- 
leased on parole, Bright used the questionnaire method with 
five sub-samples of fifty cases each. Three of Bright’s 
sub-samples were chosen on the basis of the length of time 
the subjects had been in the institution, the other two ac- 
cording to their disposition.” 


THE PRESENT IMPACT STUDY 


The setting of the study was the National Training 
School for Boys, Washington, D.C, The study attempted to 
determine the validity of the hypotheses that (1) the more 
sophisticated the inmate is, the more likely he is to profit 
by institutional experience; (2) impact reaches its optimum 
effectiveness at a certain point of time (period of institu- 
tionalization); (3) it is the non-professional personnel 
more than the professional** who are closest to the in- 
mates, help them the most, understand them the best, and 
generally exert the greatest impact on them; and (4) there 
are only certain program areas and no others which can 
have impact and can reach the boys, and these, when im- 
proved, lead to better attitudes and more acceptable social 
behavior. In attempting to test these hypotheses certain 
assumptions were made, first, with regard to the concept 
of impact in corrections, and, second, in respect to the be- 
lief that the majority of inmates have potentialities for 
law-abiding behavior which await development by the im- 
pact of well-directed institutional experience. 


REVIEW OF DESIGN AND METHODOLOGY 


The study comprised two sub-studies involving a total 
sample of 160 boys. Sub-study I consisted of three groups 
of forty boys each, selected according to the length of time 
they had spent in the institution: three months, approxi- 
mately six months, and eight months and over. These 
three groups were matched for age, race, offense distribu- 
tion, and Stanford education achievement score. Sub-study 
II also involved forty boys, but this sample was drawn 
from boys who were about to be released on parole, con- 
ditional release, or furlough. | 

The first three groups of boys who were selected ac- 
cording to the length of institutionalization were given a 
mass-method schedule based partly on the Likert method 
and partly on what may be called, for the sake of conven- 
ience, the non-Likert method.** The fourth group, desig- 
nated the “release” group, which formed the basis of sub- 
study II was interviewed by means of a questionnaire. 

Each of the boys in this group was interviewed separately 
in a very informal setting at the conclusion of his institu- 
tional stay, when for all practical purposes he ceased to be 
an inmate. The data thus collected was treated confiden- 
tially because of the nature of the study itself, and because 
the author, through the reassurance given to all the subjects 
involved in the sub-studies, was committed not to reveal 
the subjective evaluations of the institutional experience 
elicited through their written answers or verbalized re- 
sponses. 





The mass-method schedule contained, in all, forty-one 
items, and the interview-schedule, twenty-four items. 

The data yielded by the first three groups were treated 
separately and compared internally with each of the other 
three groups by means of the Bernoulli Formula for meas- 
uring standard deviation of frequency’* and the scoring 
technique and analysis of variance.*” The data of the “re- 
lease” group were also treated separately. Finally, the 
responses on items which were common or deemed com- 
mon to the mass-method schedule and the interview sched- 
ule were compared in order to determine whether the “re- 
lease” group indicated any attitudes significantly different 
from those of the other three groups. 

Some of the responses which could not be statistically 
analyzed were subjected to qualitative analysis. 


EVALUATION ASSOCIATED WITH 
CASE-HISTORY FACTORS 


In Group I, 87.5 per cent of the subjects claimed that 
the institutional experience had been of some benefit to 
them; 82.5 per cent of those in Group II, 90 per cent of 
those in Group III, and 87.5 per cent of those in the “re- 
lease” group similarly acknowledged the beneficial in- 
fluence of institutional experience. 

An attempt was made to discover whether any associ- 
ation existed between the evaluation of the experience by 
the four groups and case-history factors of the individual 
subjects. The findings were as follows: 

The fact of previous institutionalization was not signifi- 
cantly related to the evaluation of impact. 

No association whatsoever was found to exist between 
the subjects’ responses and the intelligence level. 

The degree of educational sophistication was found to 
have very inappreciably influenced the subjects’ evaluation 
of the impact. 

There was no association discovered between the pres- 
ence or absence of misconducts (disciplinary reports) in 
the individual subjects’ institutional records and their re- 
sponses. In other words, misconduct reports could not be 
taken as a true indication of the subject’s institutional ad- 
justment. 

Rural or urban affiliation was not significantly related 
to the positive evaluation, although there was some indi- 
cation that the subjects with rural affiliation were inclined 
to rate their experience more positively than those with 
urban affiliation. 

Some association was noticeable between those who 
said that they had heard favorable things about the institu- 
tion and those who gave the experience a relatively favor- 
able rating, but the association was not so marked as to be 
statistically significant. 


DIGEST OF THE SCORING METHOD 


The three-month group received the highest score, 
3267, indicating the most favorable responses and the 
greatest benefit from the institutional experience; the six- 
month group received the second highest score, 3075, sig- 
nifying that the subjects in this group were not inclined to 
view their experience as favorably as the three-month 
group; and the eight-month group obtained a score of 3069, 
showing an even less favorable evaluation of impact. The 
three-month group was discovered to be statistically sig- 
nificant from the other two groups. The coincidence of the 
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rank order of the three groups with the length of institu- 
tionalization, as well as the fact of the statistically signifi- 
cant difference between the first group and the other two 
groups, leads to the conclusion that in the present setting 
of the study the point of optimum effectiveness of impact 
of institutional experience on inmates was reached some- 
where between three and six months of institutionalization. 
All four groups preferred non-impact personnel to the 
professional and felt that they received more help from 
them. This paradox was explained by two factors: (1) the 
frequency of contacts between the inmates and the non- 
impact personnel, (2) lack of adequate knowledge on the 
part of the non-impact personnel of the dynamics of be- 
havior, which it was assumed accounted for a number of 
negative relationships between them and the inmates. By 
the same token, the impact personnel were named more 
frequently than the non-impact personnel as being of little 
help to them, but were not mentioned as frequently as the 


non-impact personnel as having little understanding of them 


or being less liked by them. It is concluded, therefore, 
that the non-impact personnel came closest to the boys, 
helped them the most, and generally exerted the greatest 
impact on them, but lacked the necessary equipment to un- 
derstand and to differentiate the nuances of behavior, and 
the ability to identify the concept of program impact in 
terms of the reconstruction of the inmates’ social attitudes. 


CONCLUSION 


It is therefore concluded that (1) the first hypothesis is 
not valid on the basis of this study, which set up certain 
criteria of sophistication -- educational achievement, ur- 
ban or rural affiliation, favorable or unfavorable informa- 
tion about the institution, and previous institutionalization; 
(2) the second hypothesis, that impact reaches its optimum 
effectiveness at a certain point of time (period of institu- 
tionalization), and that thereafter it tends to vary inversely 
with the length of time put in by the inmate, is validated; 
(3) the third hypothesis is partly validated inasmuch as it 
was demonstrated that while the non-impact personnel 
were characterized by their willingness to come closer to 
the inmates and help more, their effective functioning was 
apparently being hindered by their unawareness of the aim 
of the institutional program and insufficient discernment of 
the dynamics inherent in the reconstruction of social be~ 
havior and social attitudes; (4) the fourth hypothesis, that 
there are certain program areas and no others which have 
impact and can reach the boys, and that, when improved, 
these lead to better attitudes and result in relatively better 
social behavior, is also validated. 


RECOMMENDATIONS 


It cannot be gainsaid that by conventional standards the 
National Training School for Boys operates on a level 
higher than that of most other juvenile institutions in this 
country with which the writer is familiar. Its program is 
not psychiatrically oriented as the one at the Hawthorne 
Cedar-Knolls, N.Y., is; neither is it centered around any 
key figure like that of the housemaster in a Borstal insti- 
tution in England, whose personal influence on inmates, as 
their guide, counselor, friend, and father-confessor, helps 
to shape their social attitudes;* nor is it geared to the 
social-psychological approach in use at the Barns Experi- 
ment in Scotland, where love is considered fundamental to 





therapy; where punishment in its every shape and form is 
totally eschewed; where self-direction is deemed essen- 
tial to the development of healthy social attitudes and be- 
havior; where personnel take on the role of parent sub- 
stitutes; and where ends are means and are clearly de- 
fined.’® Stating the aim of institutionalization and the 
means of approaching it in clear, precise terms would go 
a long way in creating a favorable rehabilitative setting. 
The study has demonstrated that the orientation and the 
correctional processes immediately following enable the 
inmate to get as much out of the program as possible 
during the first three months of his stay. The findings, 
however, point up a need to overhaul the educational and 
recreational program to ensure the continuity of the con- 
structive impact exerted on the inmate during the initial 
period of institutional experience; to augment the social 
service program by increasing contacts between the im- 
pact personnel and the inmate; to strengthen the chaplain 
services, which were acknowledged by the subjects as a 
beneficial influence; to enrich and enliven the cottage life 
by improving facilities, providing organized indoor recre- 
ation and professional group work, and brightening the at- 
mosphere to approximate home surroundings; to select 
personnel to be in charge of the cottages, at least during 
waking hours, who are sensitive to the concept of re- 
education and rehabilitation as fundamental to correctional 
philosophy, and can, through the opportunities of the in- 
service training program, develop a unified point of view. 
It is further recommended that a subsequent intensive 
study of this nature be undertaken, based on the selected 
items of the mass-method schedule and the interview 
schedule, which elicited responses giving statistically sig- 
nificant differences. 199 pages. $2.60. Mic 58-4952 
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Executive communications has been recognized as one 
of management’s major considerations. Many books, 
articles, pamphlets, and speeches have been directed to- 
ward the executive, especially over the past few years, 
impressing him with the importance of communications in 
business and industry. The problems of executive com- 
munications, the nature of the communications, training in 
communications, and the advantages to be gained from ef- 
fective communications have also been included. It is safe 
to say that this subject of communications in business and 
industry is of major interest and concern to a large pro- 
portion of executives. These men, in increasing numbers, 
are attempting to improve their own communications 
ability and to make training in communications part of the 
executive-development program in their companies. 

The majority of the training and education in communi- 
cations skills is of a general nature and is given indis- 
criminately to all management groups, to all levels of 
management. Little, if any, consideration is given to the 
different needs which arise from such factors as manage- 
ment level, nature of the business organization, size of the 
company, years of experience as an executive, or age of 
the executive. Few considerations are given to the in- 
fluence of decentralization, unionization, or the nature of 
the product on the communications process. It has ap- 
parently been assumed that the same general training in 
communications is equally applicable to all management 
personnel. The extent to which such variables affect com- 
munications in business and industry warrants investigation. 

The purpose of the study was to investigate in a system- 
atic manner the communications problems and practices of 
executives in business and industry. The study focused on 
the following factors: the frequency with which executives 
used various communications acts; the value of each of 
these communications acts to the success of their jobs; 
and the ease with which they performed each communica- 
tions act. The study had as an additional purpose deter- 





mining those phases of communications which would be 
especially applicable to the development of junior execu- 
tives. 

There is an increasing awareness that the successful 
operation of a business organization is considerably de- 
pendent upon effective, successful communications. The 
ability to communicate effectively is a large factor in 
executive ability, morale, leadership, industrial relations, 
personnel policy, and “human relations,” as well as in 
achieving business success. The transmission of work 
orders, purchasing, advertising, and selling depend on 
communications. The selection, placement, and training 
of employees, the explanation of company policy, all re- 
quire communications. Firing, disciplining, and encourag- 
ing employees require communications acts. Relations 
with employees, the community, and stockholders are af- 
fected by communications skills. It becomes apparent then 
that the environment in which the executive works is a 
highly verbal one. 

In the study an attempt was made to use a systematic 
approach to the problem of communications of manage- 
ment personnel, to use techniques which would eliminate 
the criticism which can be made of a priori generaliza- 
tions, and to obtain systematic knowledge which would be 
more meaningful in considerations of the communications 
of executives in business and industry. Certain hypothe- 
ses about the factors frequency of use, value to the success 
of one’s job, and ease of performance of various com- 
munications acts at the managemert level were investi- 
gated. These were stated as null hypotheses. 

Hypothesis 1: There is no difference in the frequency 
of use of various communications as reported by execu- 
tives representing different levels of management. 

Hypothesis 2: There is no difference in the frequency 
of use of various communications acts as reported by 
executives representing different age groups. 

Hypothesis 3: There is no difference in the frequency 
of use of various communications acts as reported by ex- 
ecutives representing groups with different years of man- 
agement experience. 

Hypothesis 4: There is no difference in the frequency 
of use of various communications acts as reported by ex- 
ecutives representing groups from companies of different 
size. 

Hypothesis 5: There is no difference in the value 
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assigned various communications acts as reported by ex- 
ecutives representing different levels of management. 

Hypothesis 6: There is no difference in the value as- 
signed various communications acts as reported by execu- 
tives representing different age groups. 

Hypothesis 7: There is no difference in the value as- 
signed various communications acts as reported by execu- 
tives representing groups with different years of manage- 
ment experience. 

Hypothesis 8: There is no difference in the value as- 
signed various communications acts as reported by execu- 
tives representing groups from companies of different size. 

Hypothesis 9: There is no difference in the ease of 
performing various communications acts as reported by 
executives representing different levels of management. 

Hypothesis 10: There is no difference in the ease of 
performing various communications acts as reported by 
executives representing different age groups. 

Hypothesis 11: There is no difference in the ease of 
performing various communications acts as reported by 
executives representing groups with different years of 
management experience. 

Hypothesis 12: There is no difference in the ease of 
performing various communications acts as reported by 
executives representing groups from companies of differ- 
ent size. 

Hypothesis 13: There is no relationship between re-- 
ported frequency of use, value, and ease of performing 
various communications acts at the management level. 

In the discussion of this research two terms are used 
frequently. The term “communications” was interpreted 
aS meaning the transmission of ideas, thoughts or emotions 
from one individual, the transmitter, to another individual 
or individuals, the receiver. The term includes speaking, 
writing, reading, and listening. Physical, social, and psy- 
chological factors are recognized as being involved in 
communications. The term “executive” was used inter- 
changeably with “management personnel,” “supervisor,” 
or “foreman.” Davis says that an executive is anyone who 
is charged with the management of affairs and includes all 
employees who have such responsibilities, whether it be 
the president or an assistant foreman in a factory. An ex- 
ecutive may be anyone who can lead the group for which he 
is responsible to the successful achievement of its primary 
objectives. The term includes “every employee in the or- 
ganization who has some significant responsibility for di- 
recting and supervising the work of others.”* 

A review of the literature on the subject showed that 
little of what has been written about and for communica- 
tions in business and industry, or the communications of 
supervisory personnel, was based on research findings. 
Also, any number of courses are offered to help the execu- 
tive improve his skills in communicating. Some of these 
courses are planned and taught by the companies’ training 
staffs. Some are offered outside the plant, in university or 
other adult education programs. In other instances, com- 
panies purchase “package programs” in communications 
from professional consultants. Few of the courses and 
programs have been developed from research findings, nor 
have they been designed to meet specific needs of the 
trainees. The lack of systematic knowledge of what should 
be taught in a company’s entire communications program, 
and of how to measure or evaluate the outcomes of such 
training or programs has, in this writer’s opinion, greatly 
limited the effectiveness of executive development and 
training in business communications. 








Psychology, business administration, and speech are 
three areas extensively concerned with this subject. In- 
dustrial psychology, industrial management, and personnel 
management are concerned with human factors in industry, 
and so have a claim to an interest in the supervisor’s 
communications problems and practices. Speech has ap- 
plication to all situations where inter-personal relations 
exist. Historically speech has been a subject concerned 
with the study of man’s attempts to transmit effectively 
his thoughts, desires, and emotions to others, with sys- 
tematic research in the physical, social, and psychological 
phenomena involved. Some attention was given to contri- 
butions from these areas regarding the communications of 
management personnel, and to the investigations, pro- 
grams, and activities of a few universities and industrial 
concerns. It was found that there has been relatively little 
research conducted or reported in the field of the com- 
munications problems and practices of executives in busi- 
ness and industry. 

It was necessary to analyze the communications acts 
which are carried on in business and industry before their 
relationships to supervisory practice could be determined. 
Almost four hundred statements containing significant 
features of communication were collected from the books, 
articles, and speeches examined in the fields of speech, 
business, and industrial psychology. Those which were 
duplications, those which overlapped others, and those 
which were very technical were discarded. The 118 state- 
ments remaining were then submitted to a group of twenty 
foremen from several companies to rate for importance 
to the communications activities of management personnel. 
Each activity was rated as being of little or no importance, 
of some importance, quite important, or very important. 

A fifth category “does not apply, so far as you know,” was 
also included. Of the 118 statements included, 99 met the 
criteria for selection established by the writer. Some of 
the items with the lowest scores were types of communi- 
cations activities which have been emphasized in texts on 
business speech and so were included in the study to learn 
the nature of the response to them by a larger sample. 
The final form used thus contained 110 items and con- 
sisted of five mimeographed pages. 

Most of the sample were members of the Foreman’s 
Club of Columbus or one of its affiliated shop clubs. 
Through personal conversations with officers of the clubs, 
the writer was able to get their cooperation in the study. 
Forms were distributed by the officers to the membership 
of the shop clubs cooperating, and the voluntary nature of 
their responses was stressed. All responses were con- 
fidential and anonymity was insured. In all, 801 forms 
were distributed to executives in the metropolitan area of 
Columbus, Ohio. There were 273 completed forms in- 
cluded in the analysis. 

All data contained in the 273 replies were coded and 
then punched on IBM cards before a statistical analysis 
was performed. Biographical information obtained on the 
cover sheet of each form provided the basic data for 
coding for the variables level of management, age, and 
years of experience as a supervisor. The size of the com- 
panies was obtained from another source. Each of the 
variables was divided into two groups. First-line fore- 
men were in the “low” level of management group, others 
in the “high” level. Executives from companies employing 
750 or more employees were placed in the “large” group, 
or “high” group; all others were placed in the “small,” or 
“low” group. The “high” age group consisted of supervisors 
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forty years of age or over; the “low” age group had execu- 
tives under forty years of age. Executives with under ten 
years of management experience were classified in the 
“low” group for years of management experience; those 
with over ten years of management experience were clas- 
sified in the “high” group. 

On the basis of the responses to the items, item values 
were obtained for each factor of “Frequency,” “Value,” 
and “Ease.” Because of the manner in which the scales 
were assigned values, a high score meant very frequently, 
very valuable, or very difficult, respectively. 

The hypotheses of no differences in the reported re- 
sponses for the factors “Frequency,” “Value,” and “Ease” 
were tested. Analysis of the data was undertaken to deter- 
mine whether differences existed between individuals rep- 
resenting the two levels of management, the two age groups, 
the two years of experience groups, and companies of dif- 
ferent size, in their reported evaluation of the three fac- 
tors. For this analysis the total population of 273 execu- 
tives was used. The population was distributed unequally 
in the various groups. To determine whether the differ- 
ences, if any, between responses of the individuals repre- 
senting the two groups in each variable were significant, 
chi squares, using 2 x 2 tables, were computed. A total of 
twelve chi squares were run, there being four variables 
and three factors. Whether the obtained chi squares were 
large enough to reject the null hypothesis and at what level 
of confidence was determined by consulting a Table of Chi 
Square, using one degree of freedom.” Nine of the twelve 
chi squares obtained were significant at the one per cent 
level of confidence. There was no significant difference in 
the reported responses for frequency of use between the 
groups in the variable “size of company,” and between the 
two groups in the variable “level of management.” There 
was no Significant difference in the reported responses for 
ease of performing the communications acts between the 
two groups in the variable “age.” | 

Relationships as well as differences were investigated. 
In terms of a null hypothesis, it was assumed that there 
was no relationship between the reported frequency of use 
of the various communications acts, the reported value to 
‘ the success of one’s job, and the reported ease of per- 
formance of these communications activities. To test this, 
coefficients of correlation were computed for the three 
pairs of factors. The coefficient of correlation for “Fre- 
quency” and “Value” was found to be .8736. This was found 
to be significant at the 1 per cent level. The coefficient of 
correlation for * Frequency” and “Ease” was -.594, signifi- 
cant at the 1 per cent level. The correlation between 
“Value” and “Ease” was -.451, also significant at the 1 per 
cent level. 

From these coefficients of correlation, it can be said 
that persons scoring high on the Frequency scale are likely 
to score high on the Value scale. In terms of Frequency 
and Ease, it would be expected that the communications 
activities used most frequently would also be the easiest to 
perform, and that a positive correlation would result. The 
same reasoning applies to Value and Ease. But because of 
the scale values assigned, where a high score does not 
mean very easy but means very difficult, a negative corre- 
lation would be expected. That is, persons making a high 
score on the “Frequency” scale (very frequently) would be 
expected to make low scores (very easy) on the “Ease” 
scale. 

The reliability of the Frequency scale was found to be 





.94, The Value scale had a reliability of .91, and the Ease 
scale had a reliability of .90. 

All the items were classified according to the following 
categories: Listening; Type of Oral Communications 
Activity; Speech Processes; Subjects Talked About; Speech 
Situation; and Written Communication. 

The items were further analyzed in terms of Fre- 
quency, Value, and Ease. The total range of the item 
scores or item values for each of the three factors was 
divided into three parts, resulting in what was called high, 


middle and low ranges. Each item was then analyzed to 


see in what range its item value fell, high, middle, or low. 
Twenty-seven combinations were possible, and each item 
was placed in one of the categories. 

These classifications raise some significant points for 
discussion. It can be seen that at least in terms of this 
population, some of the communications problems and 
practices are not viewed in the same manner as they are 
by our teachers and authors in industrial management, in- 
dustrial psychology, and industrial communications. It is 
apparent that discrepancies exist between some of the re- 
ported values and what is taught. A number of reasons 
might possibly account for these discrepancies. The edu- 
cational background of the executives, the type of industry, 
the nature of the community, labor-management relations, 
etc. could account for such discrepancies. 

An executive who is able to communicate effectively 
with others in the organization is better able to help the 
company achieve its objectives. He is a vital factor in the 
vertical and horizontal transmission of information im- 
portant to the operation of a business; as such he must be 
skillful in communicating. The study may prove to be 
helpful in the development of those skills since it could 
reveal which principles of business communications need 
the most emphasis in an educational program. It might 
help a company determine the extent to which their super- 
visors put these communications principles into practice, 
the extent to which their supervisors realize the value of 
these principles to successful business operation, and the 
extent to which they have difficulty applying these prin- 
ciples. 

Industry could profit from the study because it reveals 
certain specific communications acts which executives re- 
port as being very difficult for them to perform. It tends 
to point up the differences in the values of certain specific 
acts between various management groups, as well as dif- 
ferences in how hard it is to perform certain specific com- 
munications acts and in how frequently they are used. 

A company would be able to obtain information im- 
portant to its executive development program. Should 
training in general principles of business communications 
be given to all of management, or is it necessary for only 
the new supervisor, the first-line supervisor, or the young 
supervisor? Are there any specific communications acts 
for which training would be of more value to one manage- 
ment group than to another? Answers to such questions 
as these might well be obtained from similar research. 
From such a study a company could better select the 
courses to be included in its educational program, to whom 
they should be given, and at what stage in the development 
of the executive. 

The need for a scale with which to evaluate the com- 
municability of executives has been underscored by the 
study. This current research has raised other questions 
which might warrant investigation. To what extent does 
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communicability affect morale? What is the relationship 
between supervisory ability and communicability; between 
personality and communicability; between social sensi- 
tivity and communicability ? In what manner are leader- 
ship and communicability related? What relationship 
exists between communicability and productivity; between 
communicability and turnover of subordinates? Are there 
significant differences in communicability resulting from 
training in such areas as communications (listening, speak- 
ing, writing), human relations, management and psychology ? 
A vast amount of additional systematic knowledge has yet 
to be obtained from the field of communications in business 
and industry. 147 pages. $2.00. 


1, Davis, Ralph C, The Fundamentals of Top Manage- 
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This experiment was designed to investigate the in- 
fluence of four variables which might affect the communi- 
cation of speech-length prose: (1) method of presentation, 
whether oral or visual; (2) vocal skill of the speaker; (3) 
difficulty of material presented; and (4) organization of 
material presented. 


CHOICE OF MATERIALS FOR DIFFICULTY 


For experimental materials, the writer chose two 
speeches which have been heard by American audiences. 

I. Norman Smith’s “Basic Principles of Canadian Foreign 
Policy,” five thousand words long, was shortened to 3,750 
words to make it about the same length as the other one.’ 
Robert Oppenheimer’s “The Open Mind” is about 3,550 
words long.” 

The Smith speech, later referred to as Speech A, is 
termed “easy” in relation to the “hard” Oppenheimer 
speech (Speech B) on two bases. One is the writer’s analy- 
sis which showed that the hard speech contained approxi- 
mately a two-to-one ratio of abstract ideas to concrete 
facts, while the easy speech had the opposite balance. The 
other is that the easy speech, checked through the use of 
the Dale formula for determining difficulty of reading ma- 
terial, i.e., on the basis of vocabulary and sentence length, 
was rated as 9th-10th grade reading-level, and the hard 
one as 13th-15th grade reading-level, ° 


TREATMENT OF MATERIAL FOR ORGANIZATION 


The writer did not attempt to formulate a technical defi- 
nition of organization but accepted the meaning of this term 





to be the process that reasonable men recognize as “sys- 
tem” or “plan” or “method” in arranging materials. 

To ascertain whether the two speeches in their original 
forms were satisfactorily organized for the purpose of 
this study, the writer and others outlined them. A careful 
examination of the outlines revealed that both speeches 
were satisfactorily organized. 

It was then necessary to devise a method of “disorgan- 
izing” the material. So that the disorganized form might 
be as comparable as possible to the organized form of 
each speech in all except the factor of organization, it 
seemed desirable that both forms uSe exactly the same 
words. Therefore, it was decided to rearrange paragraphs 
in controlled random order. 


TREATMENT OF MATERIALS FOR MODE OF 
PRESENTATION AND VOCAL SKILL 


Both Speech A and Speech B, in their organized and 
disorganized forms, were mimeographed for presentation 
to subjects by silent reading. 

In the hearing situation, vocal skill is the factor with 
which this study is concerned. The criterion for selecting 
two vocally skilled and two vocally unskilled male speakers 
was a practical one. Three groups of judges rated sepa- 
rately the vocal skill displayed by each member of two 
panels of speakers, one panel of unskilled and one of skilled 
speakers. A control speaker was added to both panels. 
The ratings were then combined, and the final choices 
made on this basis, the two least skilled from the unskilled 
panel and the two most skilled from the skilled panel being 
selected as the speakers for the experiment. 

Arrangements were then made for the skilled and the 
unskilled speakers to record the organized and disorgan- 
ized forms of both speeches. The recordings were made 
on paper tape under ideal conditions in a campus radio 
studio. The speakers read the speeches at a rate of 150 to 
175 words per minute, and the completed recordings ran 
from nineteen to twenty-four minutes each. 


MATERIALS FOR MEASUREMENT 


The experimenter constructed a thirty-item, multiple- 
choice test for each speech. The proposed test items were 
administered both to subjects who had been exposed to the 
speeches and to those who had not. An item analysis of 
results indicated questions that were valid, and the tests 
were revised in the light of this data. To determine re- 
liability, revised forms of both tests were administered to 
separate groups of students in Stockton College. These 
students had been exposed to the speeches by silent read- 
ing. When the coefficients of correlation between the odd- 
even scores were corrected by the Spearman-Brown proph- 
ecy formula, both tests were seen to have a reliability co- 
efficient of .79 + .03. 


ADMINISTRATION OF THE EXPERIMENT 


Experimental data were gathered on April 10, 12, and 
14, 1950, and again on September 29 and October 2, 1950, 
at Stockton College. Subjects were students in all sections 
of the required elementary public-speaking course, which 
must be taken on the thirteenth- or fourteenth-grade level. 

In an effort togetas much information as possible from 
the data, classes were exposed to experimental materials 
and tests according to the plan shown in Table I. 
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TABLE I 
PLAN FOR CONTROL OF EXPERIMENTAL VARIABLES 





PLAN FOR PRESENTATION OF EXPERIMENTAL MATERIALS 


VARIABLES TO CLASS GROUPS 





DIFFICULTY EASY HARD 
ORGANIZATION ORGANIZED DISORGANIZED ORGANIZED DISORGANIZED 


MODE OF 
PRESENTATION HEAR SEE HEAR SEE HEAR SEE HEAR SEE 


VOCAL SKILL Skill | Unskl. Skill |Unskl. Skill |Unskl. Skill |Unskl. 
SPEAKERS A|B;|C{|D A|B|C a'slc|p A| B} C} D 
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The bottom line in Table I both numbers the columns and 
represents individual classes. Thus Classes 1 - 5 were 
exposed to the organized form of the easy speech: Class 

1 heard the first vocally skilled speaker (Speaker A); 
Class 2, the second vocally skilled speaker (Speaker B); 
Class 3, the first unskilled speaker (Speaker (); Class 4, 
the second unskilled speaker (Speaker D); and Class 5 was 
exposed through silent reading. In the same manner, 
Classes 6 - 10 were exposed to the disorganized form of 
the easy speech. Classes 11 - 20 were exposed to the hard 
speech in the same manner that Classes 1 - 10 were ex- 
posed to the easy speech. 

After all the tests for both spring and fall administra- 
tions had been given and scored, it was found that there 
were 490 usable cases, all on the thirteenth- or fourteenth- 
grade level. 


TREATMENT OF DATA 


In order to discover the effect of the four experimental 
variables upon the comprehension of prose, two steps were 
necessary: (1) to make certain that the groups to be com- 
pared were of approximately the same ability, and (2) to 
compare the scores those groups made on the comprehen- 
sion tests. 

The basis which seemed most reasonable to use for 
equating these groups was the raw “L” score (skill in the 
use of language as opposed to non-verbal facility) of the 
ACE Psychological Test.* Means and standard deviations 
of raw “L” scores were computed for each experimental 
group, and differences between group means were evalu- 
ated by use of the t or critical ratio.° 

Groups to be compared were considered equivalent in 
ability if the t value for the difference of their means on 
raw “L” scores was less than 1.00 (P > .50). Wherever 
this condition did not occur naturally, sufficient cases were 
discarded, by deleting all the cases in enough frequency 
ranges, to make the groups equivalent. 

_ Next came the comparison of comprehension scores 
made by groups comparable in “L” ability. Differences in 
the means of comprehension scores were considered sta- 
tistically dependable at the 5 per cent level of confidence 
(P = .05). 


RESULTS 


Data were first treated separately by sex and by se- 
mester of administration. However, the comparisons 
showed that these groups of men and of women were 
equivalent in ability (raw “L” scores) and in comprehen- 
sion-test scores. Also, computations showed the two'se- 
mester groups to be equivalent in ability and in compre-— 
hension-test scores. Therefore, this report will present 
comparisons in terms of experimental variables only, 
without regard to sex or to semester of administration. 





Effect of Organization upon Comprehension 


The following comparisons were made, and the differ- 
ences are shown in Table II. The first item in each pair 
is the experimental situation which brought superior com- 
prehension to the audience. 


TABLE II 


COMPARISONS OF MEAN COMPREHENSION 
SCORES OF GROUPS EXPOSED TO 
ORGANIZED-DISORGANIZED MATERIAL 
UNDER DIFFERENT CONDITIONS 


Group Diffyy t “Probability 


Organized 
Disorganized....... ~T1 








Between .50 and .10 


Organized see...... 


Disorganized see.... 84 Between .50 and .10 


Organized hear..... 


Disorganized hear... ol Between .50 and .10 


Organized easy..... 


Disorganized easy... Between .50 and .10 


Organized hard 
Disorganized hard... 18 | .30] Greater than .50 


Disorganized skilled. . 
Organized skilled. ... .05 .O7 | Greater than .50 


Organized unskilled. . 
Disorganized unskilled | 1.22 | 1.58 | Between ,50 and .10 














It is apparent from these comparisons that organiza- 
tion shows no Statistically dependable superiority for com- 
prehension over the kind of disorganization used in this 
study. 


Effect of Vocal Skill of Speaker upon Comprehension 


The following comparisons were made, and the differ- 
ences appear in Table III. As in the preceding table, the 
first item in each pair is the experimental situation which 
brought superior comprehension to the audience. 


TABLE II 


COMPARISONS OF MEAN COMPREHENSION 
SCORES OF GROUPS EXPOSED TO 


SKILLED-UNSKILLED SPEAKERS 
~ Group Diffy, | t Probability 


Skilled...... 
Unskilled.... 


Skilled easy .. 
Unskilled easy. 


Skilled hard .. 
Unskilled hard.... ; 01 


Skilled organized... 
Unskilled organized. . 








Between .05 and .02 


Between .50 and .10 


Between .50 and .10 


Skilled disorganized. . 
Unskilled disorganized | . .O1 
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Inspection of these comparisons reveals that the vocally 


skilled speakers helped the audience to achieve higher 
comprehension-test scores than did the vocally unskilled 
ones. This superiority of vocal skill did not hold when the 
material was easy or when it was organized. 


Effect of Difficulty of Material upon Comprehension 


The following comparisons were made, and the differ- 
ences appear in Table IV. As in the preceding two tables, 
the first item in each pair is the experimental situation 
which brought superior comprehension to the audience. 


TABLE IV 


COMPARISONS OF MEAN COMPREHENSION SCORES 
OF GROUPS EXPOSED TO EASY-HARD MATERIALS 
UNDER DIFFERENT CONDITIONS 
Diffyy t ~ Probability 





Group 





2.85 6.33 Less than .001 


Easy hear 


Hard hear... Less than .001 


3.14 6.41 


Hard see 2.71 3.66 Less than .001 


Easy skilled... 
Hard skilled 


Easy unskilled .... 
Hard unskilled .... 


Easy organized.... 
Hard organized.... 


2.88 4.30 Less than .001 


4.08 5.83 Less than .001 


3.23 4.68 Less than .001 


Easy disorganized. . 
Hard disorganized. . 


4.25 Less than .001 











— 2.42 








Inspection of the results of these comparisons on diffi- 
culty of material reveals that in every instance the easy 
(9th-10th grade level) material was, as might have been 


expected, better comprehended than the difficult (13th-15th 


grade level) material. The superiority is statistically de- 


TABLE V 


COMPARISONS OF MEAN COMPREHENSION SCORES 
OF GROUPS EXPOSED TO MATERIALS 
BY SEEING OR BY HEARING 





Diffyy 


t 


Probability 





Hear easy 


See hard 
Hear hard 


Skilled easy 


_Unskilled easy 


See hard 
Skilled hard.... 


Unskilled hard 


See organized ... 
Hear organized . 


See organized 
Skilled organized 


See organized 
Unskilled organized .. 


See disorganized. re 
Hear disorganized .... 


See disorganized...... 
Skilled disorganized... 


See disorganized 
Unskilled disorganized. . 





4.06 


4.34 


4.77 


3.70 


4.23 


3.98 


9.60 


4.34 


4.15 


4.74 


4.04 


2.90 


4.88 





9.02 


6.29 


8.52 


4.74 


0.22 


6.22 


9.03 


6.20 


0.12 


2.78 


6.73 


4.53 


6.87 





Less than 


Less than 


Less than 


Less than 


Less than 


Less than 


Less than 


Less than 


Less than 


Less than 


Less than 


Less than 


Less than 


.001 


.001 


001 


001 


001 


001 


.001 


001 


001 


.001 


.001 


.001 


.001 
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pendable at much better than the 1 per cent level of con- 
fidence. 





Effect of Mode of Presentation upon Comprehension 


The following comparisons were made, and the differ- 
ences are shown in Table V. As in the preceding tables, 
the first item in each pair is the experimental situation 
which brought superior comprehension to the audience. 

Inspection of these results reveals that exposure to the 
material by seeing, i.e., silent reading, was always 
markedly superior to exposure by hearing. This differ- 
ence was Statistically dependable at much better than the 
1 per cent level of confidence. 

255 pages. $3.30. Mic 58-4953 





STEELE MACKAYE: 
PRODUCER AND DIRECTOR 


(L. C. Card No. Mic 58-1691) 


Wade Chester Curry, Ph.D. 
University of Illinois, 1958 


1, Smith, I. Norman. “Basic Principles of Canadian 
Foreign Policy,” Vital Speeches of the Day, 15 (June 1, 
1949), pp. 504—8. 

2, Oppenheimer, Robert, “The Open Mind,” Vital 
Speeches of the Day, 15 (Mar. 1, 1949), pp. 304—6, 


This is a study of the contributions to the theatre made 
by Steele MacKaye, the nineteenth century American 
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producer and director. Theatre historians have been in- 
fluenced by the uncritical and often inaccurate evaluation 
made by his son Percy, in Epoch: The Life of Steel Mac- 
Kaye. This study aims to reveal the true nature and im- 
portance of MacKaye’s contributions to the American 
theatre. : 

It is based upon materials in the MacKaye Collection at 
Dartmouth College Library and in the University of Illinois 
Library. The MacKaye Collection, a valuable source of in- 
formation not used in any previous study of MacKaye ex- 
cept Epoch, has twelve scrapbooks, thirty letter box-files, 
a five-drawer filing cabinet, and twelve large tin boxes 
that contain letters, manuscripts, statements, souvenirs, 
autographs, newspaper and magazine clippings, and several 
drafts of Epoch. 

Mac Kaye’s career had many contradictory elements. 
They were probably partially derived from his relationship 
with his father and from his training. It seems likely that 
because of his ambivalent feelings toward his father he be- 
came an erratic, inconsistent dreamer. MacKaye studied 
painting under both realists and traditionalists. Of his 
theatre teachers and managers, Francois Regnier re- 
spected tradition; Francois Delsarte, by MacKaye’s inter- 
pretation, wanted to control all expression with a set of 
rules; and Tom Taylor broke many traditions in his de- 
tailed, realistic presentations, but respected the tradition- 
bound Comédie- Francaise. 

MacKaye tried to “ennoble” the American theatre by 
completing four tasks: 

1. To found in America a combined acting school and 
permanent acting company which would give actors careful 
training like that received at the Conservatoire and which 
would give disciplined, skilled performances. : 

2. To attract intelligent and cultured playgoers to his 
productions. 

3. To improve American acting by applying the Del- 
sarte system of expression. 

4. To make the scenery and technical effects in his 
productions as life-like as possible. 

The tasks proved contradictory. 

Mac Kaye’s productions combined realistic and theatri- 
cal elements. He produced only his own sentimental, trite, 
and conventional adaptations of French and English plays 
and novels. In sixteen of his nineteen productions, the 
actors used a style made up of posing, mouthing, and pretty 
flourishes. In three, they used a reserved style. His set- 
tings, although they mixed three-dimensional and painted 
scenery, were detailed, elaborate, solid, and filled with 
_ properties. Several of his inventions made lighting and ef- 
fects more realistic. 

As he grew older, he became more interested in realis- 
tic spectacle, especially in the skillful handling of crowd 
scenes, and less in character delineation. At the end of 
his career, he tried to produce a spectatorio -- a giant 
spectacle that told its story through pantomime, music, and 
effect machines. There was no dialogue and little charac- 
terization except through music. It was to be a theatre of 
machines, 

More than any other director of his time, Mac Kaye 
controlled every element of his productions, but he was 
not the superdirector that Craig and Appia envisioned. His 
talent as a playwright was very limited. His reputation as 
an actor and a teacher of actors was founded on his knowl- 
edge of Delsarte’s “scientific” but mysterious system of 
expression, not upon his skill or accomplishments. Be- 














cause his view of human beings was sentimental and un- 
realistic, he could not give his actors realistic motivations, 
This study does not support the view of MacKaye gen- 
erally held today. In many ways, he was behind his time. 
Nevertheless, his imaginative and useful inventions, his 
realistic scenery, his skillful direction of supernumera- 
ries, and his careful planning and control of all parts of 
his productions were new in the American theatre; and 
they influenced other producers. Consequently, Steele 
Mac Kaye is an important figure in American theatre his- 
tory. 247 pages. $3.20. 


AN EXPERIMENTAL STUDY OF THE RELATIVE 
SOUND PRESSURE, DURATION, INTELLIGIBILITY, 
AND AESTHETIC ASPECTS OF THE SPEECH OF 
ARTIFICIAL-LARYNX, ESOPHAGEAL, 
AND NORMAL SPEAKERS 


(L. C. Card No. Mic 58-771) 


Melvin Hyman, Ph.D. 
The Ohio State University, 1953 


The purpose of the dissertation was to compare, ex- 
perimentally, some aspects of esophageal speech with 
artificial-larynx speech and to contrast these two types of 
speech with normal speech. 

Twenty-four persons participated as experimental sub- 
jects in the investigation. They represented equally (1) 
artificial-larynx speakers, (2) esophageal speakers,-and 
(3) normal speakers. The age range for the three groups 
was from forty to sixty-five years. Only two of the sub- 
jects were women--one in the esophageal group and one 
in the normal group. The investigator and two speech 
therapists who had frequently observed artificial-larynx 
and esophageal speech established the following criteria 
for the selection of laryngectomized individuals who would 
participate in the study: (1) the persons had to have been 
speaking with their respective types of speech for at least 
six months, and (2) they had to be considered by the speech 
therapists as “good” or “effective” speakers. The investi- 
gator assumed that this qualifying of subjects would re- 
sult in reliable information for comparing artificial-larynx 
and esophageal speakers. An attempt was made to keep 
variables that were not measured constant. For example, 
the normal speakers were relatives, friends, or persons 
in the same occupations and with similar educational back- 
grounds as the persons who had the laryngectomy. Pre- 
sumably reading ability as well as speaking ability would 
be comparable among the groups of speakers. 

The speaker’s responses were spoken into an Altec 
Lansing microphone, model 200B, that was located six 
inches directly below the speaker’s mouth and that feda 
magnetic tape recorder (Magnecorder tape recorder, 
model PT6-A, speed: 7.5). 

Part One. This phase of the study was concerned with 
the preference among college students for the voices of 
artificial-larynx and esophageal speakers with respect to 
selected aspects of the voices, specifically loudness levels 
and duration of reading. Each of eight artificial-larynx 
speakers and eight esophageal speakers read aloud the test 
selection “My Grandfather.” The readings were recorded 
on magnetic tape. The first sentences of the recordings 
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were removed and spliced together in pairs. These pairs 
of sentences were played to a group of listeners in the 
method of paired comparison in two orders. For example, 
sentence number one was heard as the first member ofa . 
pair and later heard as the second member of the same 
pair (ab-ba). Each listener noted the member of a pair 
that he preferred. The number of times one speaker was 
preferred over another speaker by the listeners was tabu- 
lated. There were two hundred judgments for each pair of 
speakers for the particular aspect of voice being judged. 
Hypothetically one speaker should be preferred one hun- 
dred times and the other speaker of the pair should be pre- 
ferred one hundred times out of the two hundred judgments 
if preferences were based upon chance variation. A chi- 
square test was employed to determine whether the differ- 
ences between the hypothetical and observed frequencies 

of preferences differed significantly from chance variation 
among the population that was sampled. 

In comparing preferences for voices of artificial-larynx 
and esophageal speakers, the artificial-larynx speakers 
were always preferred above the esophageal speakers. 
Twelve out of the thirteen comparisons were significant at 
the 1 per cent level of confidence and one comparison was 
Significant at the 5 per cent level of confidence. Twenty- 
eight out of twenty-nine comparisons were Significant at 
the 1 per cent level of confidence. One of the twenty-nine 
comparisons did not show significance at the 5 per cent 
level of confidence. This comparison was between two 
speakers with artificial-larynx, both highly competent and 
considered by the original judges to be in the top quartile 
of preferred voices. 

The loudness levels of the speakers with artificial 
larynx were preferred over the esophageal speakers in ten 
out of twelve comparisons at the 1 per cent level of con- 
fidence. In the two remaining comparisons the esophageal 


speakers were preferred over the artificial-larynx speakers | 


at the 1 per cent level of confidence. There were individual 
differences among the speakers in each group. Of the 
twenty-nine comparisons, twenty-seven were significant at 
the 1 per cent level of confidence and one comparison was 
Significant at the 5 per cent level of confidence. 

The speakers with artificial larynx were preferred over 
the esophageal speakers in four out of eight comparisons 
at the 1 per cent level of confidence when preferences were 
based on duration of reading. In one comparison the eso- 
phageal speaker was preferred over the artificial-larynx 
speaker at the 1 per cent level of confidence. Thus 
artificial-larynx speakers were chosen 50 per,cent more 
often than esophageal speakers in preferences for duration 
of reading by college students. Results of the chi-square 
test also revealed individual differences in each group of 
speakers. Twenty-five out of twenty-nine comparisons 
were significant at the 5 per cent level of confidence. 

Part Two. The second phase of the study was concerned 
with the physical measurements of sound pressure and 
duration aspects of reading of artificial-larynx, esophageal, 
and normal speakers. The readings that were recorded on 
magnetic tape were fed to a power level recorder which 
yielded graphic tracings of the sound pressure and dura- 
tion characteristics of the readings. The horizontal di- 
mensions of the graphic tracings gave values of the dura- 
tion of reading for each speaker. These values of the dura- 
tion of reading were arranged in a matrix of three groups 
with eight values in each group. An analysis of variance 
was employed to test for significant differences among the 








means of the three groups of speakers. The vertical di- 
mensions of the power level meter yielded values of sound 
pressure. Similar statistical procedures that were applied 
to the duration aspect of reading were employed with sound 
pressure. 

Relative measurements were made of the sound pres- 
sure levels of recorded speech that had been produced by 
artificial-larynx, esophageal, and normal speakers. The 
mean of the three highest peak deflections per second on 
graphic tracings was computed and, in turn, the mean of 
these measures, as an indication of a speaker’s sound 
pressure level for the reading of the passage. The relative 
means for the groups were 32.5, 23.4, and 28.8 db for 
artificial-larynx, esophageal, and normal speakers, re- 
spectively. The variance ratio was significant at the 1 per 
cent level of confidence and each group was significantly 
different from each other. The value of the F-ratio was 
28.4 with 2 and 21 degrees of freedom, and the respective 
comparisons of artificial-larynx and normal speakers, 
esophageal and normal, artificial-larynx and esophageal 
speakers yielded highly significant t’s, 3.86, 4.01 and 7.01 
respectively with 14 degrees of freedom. 

In order to obtain a measure of sound pressure over a 
period of time or integrated sound pressure, the area of 
the deflections of the stylus throughout a five-second pe- 
riod of time was computed from the graphic recordings 
with a planimeter. The measurements were determined 
from the graphic tracings for integrated sound pressure 
levels for the first five seconds of power level recording 
of speech (including pauses) and for the integrated sound 
pressure levels for the first five seconds of speech (omit- 
ting pauses). An analysis of variance was employed to 
test for significant differences among the means of the 
three groups of speakers. The values of the F-ratio was 
34.6 for speech including pauses and 20.00 for speech 
omitting pauses. Both ratios were significant at the 1 per 
cent level of confidence. In considering the integrated 
sound pressure for speech (including pauses), the eso- 
phageal group was 3.9 db lower than the artificial-larynx 
and normal speakers; the artificial-larynx and normal 
speakers were approximately the same, differing by less 
than .1 db. The mean values for the three groups of 
speakers for integrated sound pressure levels of their 
speech (omitting pauses) were computed and the esophageal 
group was found to be 2.9 db lower than the artificial- 
larynx and normal speakers. The normal speakers were 
.207 db less intense than the artificial-larynx speakers. 

In each case the mean of the normal and artificial-larynx 
speakers were significantly different from the esophageal 
speakers at the 1 per cent level of confidence (t = 5.34 with 
14 degrees of freedom between normal and esophageal 





' speakers, and t = 5.96 with 14 degrees of freedom between 


artificial-larynx and esophageal speakers for speech, 
omitting pauses). The normal and esophageal speakers, 
and artificial-larynx and esophageal speakers were signifi- 
cantly different from one another at the 1 per cent level of 
confidence (t = 7.52 and 6.02 with 14 degrees of freedom 
respectively for speech, including pauses). The artificial- 
larynx and normal speakers were not significantly differ- 
ent from each other with either set of measurements 
(speech including pauses and speech omitting pauses; t = 
0.24 and 0.67 with 14 degrees of freedom respectively). 
Another aspect of sound pressure is the range of sound 
pressure of the speakers. Each speaker produced three 
vowel | 2] sounds as “loud” as possible and three vowel 
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| a | sounds as “soft” as possible. The mean value of the 
“loud” vowel sounds was obtained by averaging the three 
highest peak deflections of the three vowel sounds (one 
peak from each sound) that were recorded by the stylus on 
the power level recorder. The same procedure was em- 
ployed in obtaining the mean of the “soft” productions of 
the vowel. The difference between the two means repre- 
sented the range of sound pressure for each speaker. The 
mean range of sound pressure for artificial-larynx | 
speakers and esophageal speakers were 6.6 db and 10.6 db 
respectively. The difference between the two groups of 
speakers approximated the 5 per cent level of confidence 
(t = 2.12 with 14 degrees of freedom). The esophageal 
speakers had a wider range of sound pressure than artifi- 
cial-larynx speakers. 

Physical measurements of duration of reading were de- 
termined from the horizontal dimensions of the graphic re- 
cordings of a standard passage. The original measure- 
ments were transformed into time units (seconds). The 
mean values of the groups in duration of reading were 
350.2, 384.8, and 311.5 seconds for artificial-larynx, eso- 
phageal, and normal speakers, respectively. The t values 
of 4.04 and 3.64 with 14 degrees of freedom between the 
means of normal and artificial-larynx speakers, and be- 
tween normal and esophageal speakers respectively were 
significant at the 1 per cent level of confidence. The t 
value of 2.21 with 14 degrees of freedom between the means 
of esophageal and artificial-larynx speakers was significant 
at the 5 per cent level of confidence. 

Differences in duration of reading were significant 
among the three groups of speakers. The normal speakers 
were the fastest talkers and esophageal speakers the slow- 
est talkers. 

Part Three. This phase of the study was concerned 
with the identification by listeners of words and sounds 
produced by artificial-larynx, esophageal, and normal 
speakers. Lists of words from a multiple-choice intelligi- 
bility test” that had been read aloud by the speakers and 
recorded on magnetic tape were played to a total of 120 
listeners in five sound level conditions or twenty-four 
listeners for each condition; twelve listeners were located 
approximately nine feet from the loudspeaker and twelve 
thirty-six feet from the loudspeaker. The five conditions 
were: (1) the speaker with the “softest” sound level was 
heard at 68 db, as measured by a sound level meter mid- 
way between the two rows of listeners, and remaining 
speakers were relatively louder; (2) the esophageal 
speakers with the modal sound level for their groups were 
heard at 68 db and the remaining speakers heard relatively 
“louder”; (3) the artificial-larynx speakers with the modal 
sound level for their group were heard at 68 db and the re- 
maining speakers heard relatively “softer”; (4) each 
speaker was heard at a sound level of 78 db; (5) each 
speaker was heard at a sound level of 78 db with a back- 
ground of 78 db of white noise. The intelligibility score 
for each speaker was the percentage of words that was 
correctly identified by the panels of listeners. 

In the first four conditions tested the normal speakers 
were significantly more intelligible than artificial-larynx 
and esophageal speakers at the 1 per cent level of confi- 
dence with either row of listeners. The artifieial-larynx 
and esophageal speakers were Significantly different at the 
5 per cent level in Condition One when listeners were lo- 
cated nine feet from the loudspeaker; in the other condi- 
tions they were not significantly different from each other 








at the. 5 per cent level of confidence. There were no Sig- 
nificant differences among the groups in Condition Five. 

Another measurement of the intelligibility of the 
speakers involved the syllable. Each speaker read aloud a 
total of fifty-eight monosyllables: twenty-one consonants 
in the initial position, twenty-one consonants in the final 
position, and sixteen vowels and diphthongs. The vowel 
[ a | was constant with each consonant. These were re- 
corded and presented acoustically, without the aid of vision, 
to seven college students who transcribed the monosyl- 
lables into phonetic symbols. The number of sounds that 
was correctly identified for each speaker by the listener 
was tabulated and converted into percentage values. The 
differences in intelligibility among the twenty-four 
speakers were tested by a means of analysis of variance. 

The mean raw scores for sounds that were correctly 
identified were 160, 188, and 288 for artificial-larynx, eso- 
phageal, and normal speakers, respectively. The F-ratio 
of 31.59 was significant at the 1 per cent level of confi- 
dence. The normal and artificial-larynx speakers, and the 
normal and esophageal speakers were significantly differ- 
ent from each other at the 1 per cent level of confidence 
with t values of 7.84 and 5.91 with 7 degrees of freedom 
respectively. The artificial-larynx and esophageal 
speakers were not Significantly different at the 5 per cent 
level of confidence (t = 1.78 or 10 per cent level of confi- 
dence with 7 degrees of freedom). The rho values between 
the ranks in intelligibility conditions one, two, three, four, 
five, and ranks in the monosyllabic test for esophageal and 
artificial-larynx speakers were .80, .69, .62, .66, and .36, 
respectively. The ranks in the first four intelligibility 
conditions appeared to be related to the ranks on the mono- 
syllabic test at the 1 per cent level of confidence. 

The English speech sounds of the monosyllabic test 
were categorized for each group of speakers into conso- 
nants and vowels. The vowel sounds for all three groups 
were identified more times than consonants at the 1 per 
cent level of confidence. The consonants were further sub- 
divided: the voices consonants were identified more times 
than voiceless consonants for the esophageal speakers, 
whereas the opposite effect occurred for the artificial- 
larynx and normal speakers. The initial consonants for 
all three groups of speakers were identified more times 
than final consonants. In a further division of consonants, 
the following order of consonants were from most to least 
correctly identified: affricates, glides, nasals, plosives, 
and fricatives for the esophageal group; affricates, nasals, 
fricatives, glides, and plosives for the artificial-larynx 
speakers; and affricates, plosives, nasals, glides, and 
fricatives for the normal group of speakers. 

The results of the study seem to indicate that, acousti- 
cally, speech production by means of the artificial larynx 
was preferred over esophageal speech. Further research 
is needed in testing the visual aspects of these two types 
of speech. Does the listener object to seeing the artificial 
larynx? If the listener is offended by the visual aspects of 
the artificial larynx, how detrimental is this to the effec- 
tiveness of the speaker? Motion picture films with sound 
could be employed in testing the visual aspects of the 
speech of the artificial-larynx and esophageal speakers. 

154 pages. $2.05. 
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ROBERT ALPHONSO TAFT: 
AN ASSESSMENT OF A PERSUADER 


(L. C. Card No. Mic 58-1154) 


Pauline Helen Isaacson, Ph.D. 
University of Minnesota, 1957 


This attempt at assessment of the broader aspects of 
the persuasiveness of Robert Alphonso Taft gives attention 
to the persuader’s effectiveness in other contexts as well 
as that of public address. Following an opening chapter 
which offers a biographical summary, a prefatory view, 
and, the plan of the study, there is coverage of the early 
Tafts in America and the persuader’s more immediate 
heritage, early childhood, boyhood, and educational experi- 
ences associated with his father’s foreign service, particu- 
larly in the Philippine Islands. This leads to the consider- 
ation of his further education at Taft School in Watertown, 
Connecticut, at Yale University, and at the Law School of 
Harvard University. Robert Taft’s early career is pre- 
sented in some detail with emphasis on its educative as- 
pects which laid the groundwork for his later service, 
propositions, and advocacy. Included herein is the period 
of Mr. Taft’s experience as a member of the relief mis- 
sion headed by Mr. Herbert Hoover following World War I 
and of his observation of the peace conference at Paris. 
There is included also a consideration of the persuader’s 
initial political career and his persuasiveness as a cam- 
paigner in state politics and as a member of both houses of 
Ohio’s legislature. The discussion traces the broadening 
of Robert Taft’s persuasive horizon with his seeking of a 
national office. The senatorial campaigns of 1938 and 1944 
are treated briefly while the far larger persuasive effort, 
the campaign of 1950, receives more detailed analysis. In 
conjunction with these campaigns, attention is accorded 
those who might be called the “Taft Team,” that is, those 
who served his candidacies to national office. 

The persuader’s effectiveness with his colleagues is 
measured in the presentation of Mr. Taft as a working 
Senator. His propositions, his “stands” on the issues, 
follow. 

The three nomination campaigns, 1940, 1948, and 1952, 
are discussed separately, again with the bulk of data cited 
for the last effort. 

In the section on speaking and speeches, the persuader’s 
public address comes into focus. His manner of prepara- 
tion as well as his presentation emerge. One public ad- 
dress, that delivered to a national audience via radio on 
May 16, 1950, was selected for detailed analysis, which in- 
cluded a review of the historical setting and provocation 
for this now-famous rebuttal. The evaluation of the per- 
suader’s stature in the area of public address is drawn 
from experts in the field of speech, most of whom had 
heard Mr. Taft in person, some on many occasions, and 
were therefore not limited in their judgments to those 





speeches which have appeared in print. The latter was 
particularly vital in the case of Mr. Taft who delivered 
thousands of speeches, most of which were extemporane- 
ous, few of which were published. The analysis of the 
ethos of the persuader appears in a separate chapter, and 
his ethical proof comes in for further consideration in the 
chronology of his service as majority leader. 

The closing portion of the manuscript includes the 
posthumous position, the Taft Foundation, the projected 
physical memorial which attests to his persuasiveness, a 
recapitulation of the basic hypotheses put to the test by the 
material, their rejection or substantiation, and the author’s 
final appraisal of this twentieth century persuader. | 

As the bibliography indicates, the author drew upon the 
persuader’s living contemporaries as sources of data. 
Correspondence and the interview served as integral ave- 
nues of research. About 190 people who knew the per- 
suader furnished data. Several allowed the use of man- 
uscript materials. The Taft family cooperated also. The 
dissertation totals approximately 570 pages. 

575 pages. $7.30. 


A COMPARATIVE ANALYSIS OF DIRECTING 
TELEVISION AND FILM DRAMA 


(L. C. Card No. Mic 58-1730) 


Richard Lee Rider, Ph.D. 
University of Tlinois, 1958 


This study is designed to compare the role of the di- 
rector in the production of drama in the media of television 
and film with the intent of arriving at some hypotheses 
concerning the directing of dramas in these two photo- 
graphic media. It is considered to be a preliminary study 
leading toward an eventual theoretical rationale of the art 
of directing drama on television and in film. The method- 
ology involves two processes: an analysis in psychologi- 
cal and dramaturgic terms of the nature of drama and the 
process of producing it, and a detailed comparison of a 
specific play which was produced both on television and in 
film. 

One fundamental concept in the study is that there 
exists a basic art-form, drama, whose characteristics re- 
main essentially unchanged regardless of the medium. 

The peripheral forms are omitted so that the discussion 
can center on “straight drama.” Drama is defined as the 
art of presenting a story, containing an action, in such a 
manner that it is capable of being performed before an 
audience, by actors. This is accomplished by combining 
the basic ingredients of plot, character, dialogue and 
spectacle. This definition is modified as needed to arrive 
at working definitions of television drama and film drama. 

The film and the television productions of MARTY by 
Paddy Chayefsky are compared in detail. It was found that 
no fundamental changes were made in the script in going 
from television to film. Scenes were added to expand the 
time, but they did not alter the basic purposes and values 
of the story. There were, however, significant differ- 
ences in the two versions. The TV performance was prole- 
tarian in flavor, serious in tone, and played for their full 
value the deep psychological problems inherent in the 
situation. The film was more bourgeois in tone, less 
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serious, and submerged the psychological problems ina 
lighter, less emotional performance. These differences 
resulted from changes in production and direction of the 
two versions. 

The directing by Delbert Mann is compared and ana- 
lyzed. The striking similarities in the use of the camera 
and in blocking the action in the two versions is noted and 
illustrated. Despite the differences in interpretation, both 
productions achieved a remarkable consistency. 

The conclusions are: 

1. Drama as a basic art-form is a valid concept. 

2. The dramatic director performs many common 
functions, regardless of the medium. 

3. The dramatic director structures stimulus patterns 
to elicit certain perceptual responses. 

4. The director of a television or film drama works 
with an awareness of the appropriate audience viewing 
conditions. 

5. The director of a television or film drama works 
with full cognizance of the economic and social forces 
operating in the medium. It is suggested that these forces 
are the major factors in differentiating the director’s role 
in the two media. 

6. The director of a television drama functions to pro- 
duce a performance which can be given continuously while 
it is being viewed. 

7. The director of a film drama functions to produce a 
series of scenes which can be edited together into a uni- 
fied performance. 

8. With some obvious exceptions, the functions and 
techniques of the film director and the television director 
are markedly similar. 192 pages. $2.50. 


EFFECTS OF CHANGES IN THE RELATIONSHIP 
BETWEEN THE SPEECH AND THE EXTERNAL 
SIDE-TONE LEVEL ON THE ORAL READING 
RATE OF STUTTERERS AND NON-STUTTERERS 


(Publication No. 25,470) 


Frank Bennett Robinson, Ph.D. 
The Ohio State University, 1951 


An experimental study was designed to investigate the 
effects of certain changes in the relationship between the 
sound pressure level of speech and that of the external 
side-tone on the oral reading rate of groups of adult stut- 
terers and non-stutterers. 

Speech is a complex process. The acquisition and main- 
tenance of speech require the coordination of several sys- 
tems in the human body.’ One of the systems involved in 
talking includes the sense of hearing. Children learn to 
talk by imitating the speech of others, and the results of 
several studies indicate that the relative capacity to re- 
ceive auditory stimuli is important to that process. Hudgins 
and Numbers’ investigated the speech of the deaf and, found 
that the most frequent errors involved the voiced-unvoiced 
distinction, compound consonants and blends, and the in- 
adequate production of consonants that begin a syllable. 
Voelker* observed that deaf children “showed little more 
than half as great an average maximum pitch variation as 
did the normals for the same sentence.” 

In instances in which the hearing is not so severely af- 





fected as in the child born deaf but is nevertheless deviant, 
studies by Carrell,* Sullivan,’ and Gaines® have indicated 
that speech defects are often accompanied by hearing loss. 

Scientific interest in hearing conditions other than re- 
duced acuity that may intrude to disturb the speech act has 
been developing recently. That interest has received con- 
siderable impetus from the development of cybernetics. 
One of the central ideas expressed in Weiner’s’ discussion 
of a theory of communication is the principle of “feedback” 
and control, i.e., the continual automatic directing of ac- 
tion toward a goal. The process of talking shows how the 
feedback principle operates in the human system. As the 
speaker produces a series of sounds, there is a feedback 
to his hearing mechanism that provides him with informa- 
tion about his recent productions, i.e., makes it possible 
for the speaker to monitor what he says. This feedback to 
the hearing mechanism has been labeled side-tone and ten- 
tatively defined as the auditory experience of hearing one- 
self talk or sing. The side-tone is normally the combined 
result of sound transmitted to the hearing mechanism 
through three separate pathways: (a) internally by way of 
bone conduction; and externally, either (b) directly from 
mouth to ear or (c) indirectly from mouth to ear as a re- 
sult of reflection of sound waves. The fact that the side- 
tone reaches the hearing mechanism by way of three sepa- 
rate pathways presumably demands an integration of the 
sensations. The relationship among the sensations may 
be disturbed either by differences in the time it takes a 
given sound pattern to reach the ear by way of the sepa- 
rate pathways or by differences in the sound level pres- 
sure of the sensations as they reach the ear. 

Several studies have shown that the speaker does react 
to the side-tone experience. Black® found that the rate and 
sound pressure level of speech are affected by the size and 
reverberation time of a room. Another study by Black” 
presented evidence that both the sound level and the fun- 
damental frequency of voice were affected by the hearing 
of five different stimulus tones during oral reading. Both 
Black”’ and Lee,” coincidentally exploring the same phe- 
nomenon, found that delayed side-tone affected the rate and 
the sound pressure level of speech during oral reading. 
Lee concluded that the type of speech disturbances ob- 
served among the normal subjects he studied when the 
Side-tone was delayed were not unlike those commonly 
seen in stutterers. The results of these (and other) studies 
on side-tone suggest that changes in the relationship be- 
tween the speech and the external side-tone may be re- 
lated to the disorder of stuttering. Studies by Barber” 
and Pattie and Knight’* have suggested that the fluency of 
stutterers is affected by side-tone experience during 
chorus reading. Sternberg** presented evidence that the 
fluency of stutterers is markedly increased by the intru- 
sion of a masking noise of 95 decibels in the external side- 
tone channels which prevents the stutterer from hearing 
himself read aloud. 

The present study attempted to measure the effects on 
fluency when the relationship between the speech and the 
external side-tone is changed in terms of the sound pres- 
sure level. Two major hypotheses were tested: (a) in- 
creases of 10, 20, and 30 decibels in the external side- 
tone level over the level that would normally accompany 
speech do not affect the oral reading rates of stutterers 
or non-stutterers; (b) neither reduction of 5 decibels nor 
increases of 5 or 10 decibels in the speech level over the 
side-tone level that would normally accompany speech 
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affect the oral reading rates of stutterers and non- 
stutterers. | 

The tests of these hypotheses involved: (a) control of 
the speech level of the experimental subjects during oral 
reading; (b) control of the external side-tone level during 
oral reading; (c) reading passages for the experimental 
conditions that were equivalent for reading time; (d) sys- 
tematically varying the order of presentation of the experi- 
mental conditions and passages; (e) the application of sta- 
tistical techniques to provide comparison among the mean 
differences for numbers of words read by the two groups 
of subjects in the experimental conditions. 

The subjects were 21 male stutterers and an equal 
number of male non-stutterers, all of college age. 

For the stutterers, analysis of variance revealed sig- 
nificant differences among the mean values for the set of 
experimental conditions in which the external side-tone 
level was increased 10, 20, and 30 decibels over that of the 
speech. The mean values indicated that the greatest dif- 
ference was a reduction in the mean numbers of words 
read when the external side-tone level was increased 30 
decibels over that of the speech. For the non-stutterers, 
analysis of variance revealed significant differences among 
the mean values for the set of experimental conditions in 
which the external side-tone level remained constant and 
the speech level was varied. The mean values indicated 
that the reading rate was markedly increased when the 
speech level was reduced 5 decibels below the external 
side-tone level and markedly reduced when the speech level 
was increased 10 decibels over that of the external side- 
tone. 

The results of the analyses for the two groups led to 
two further related experiments. One was conducted to 
determine whether changes in the rates of reading for stut- 
terers in the experimental conditions are accompanied by 
changes in the frequency of audible stuttering blocks. The 
second additional experiment was conducted to determine 
whether (a) representatives of two “types” of stutterers 
and non-stutterers apparently used in the first experiment 
would react differently to the experimental conditions, and 
(b) representatives of the stutterers and non-stutterers 
would vary in their responses in repeated performances of 
the experimental conditions. 

In the first of the additional experiments, 16 male stut- 
terers of college age read in four of the experimental con- 
ditions. These four conditions represented the reference 
and the three extremes of the experimental conditions un- 
der test in the first experiment. The same controls ap- 
plied in the first experiment were applied with this group. 
In addition, the readings were recorded and later listened 
to by two trained speech clinicians who marked heard in- 
stances of stuttering on duplicate copies of the passages. 
Analysis of variance of the measures obtained on the num- 
bers of stuttering blocks and the numbers of words read 
per minute did not reveal significant differences among the 
mean values for the four conditions tested. Further inves- 
tigation indicated that the results may have been due to the 
small numbers of stuttering blocks used in the computa- 
tions or the statistical significance of an order arrange- 
ment different from that of the first experiment. 

In the second additional experiment, the subjects in- 
cluded: (a) a highly trained nonstutterer; (b) a non-trained 
nonstutterer; (c) a stutterer with severe symptoms who 
had received no professional treatment; (d) a stutterer who 
had received professional help and had no apparent stut- 





tering difficulty. A fifth subject was added when the stut- 
terer with normally severe symptoms had no appreciable 
difficulty reading in any of the experimental conditions. 
The results of this experiment generally corroborated the 
results in the first experiment for both grouns of subjects. 
The results suggested that, as a group, nonstutterers of 
college age reduced their rate of reading when the speech 
level was increased by 10 decibels over that of the ex- 
ternal side-tone but were not affected by an increase of as 
much as 30 decibels in the external side-tone level over 
that of the speech. Evidence is presented to suggest that 
the amount of change in the first instance may have been 
related to the amount of formal speech training that the 
individual had had. The stutterers reacted in an opposite 
manner, i.e., reducing their rate of reading when the ex- 
ternal side-tone was increased over the speech level but 
not changing the rate of reading when speech was varied 
over a constant side-tone level. Results for both groups 
in the last experiment indicated stable responses in re- 
peated performances of the experimental conditions. 

From the results of the three related experiments it 
may be inferred that the fluency of stutterers and non- 
stutterers is differentially affected by two types of changes 
in the relationship between the sound pressure level of 
the speech and that of the external side-tone. 

110 pages. $2.00. Mic 58-4954 
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PERCY FITZGERALD, CRITIC AND PROPHET, 
1834-1925 


(L. C. Card No. Mic 58-1501) 


Jim Bob Stephenson, Ph.D. 
University of Michigan, 1957 


Percy Fitzgerald’s analysis of English theatre during 
the period from 1868 to 1910 found expression both in peri- 
odical dramatic criticisms and in published works. Taken 
together these writings are of wide scope and encompass 
the whole range of English theatre history. 

The purpose of this dissertation is to present the basic 
aesthetic with which Fitzgerald approached theatre art. 
The study is descriptive rather than primarily evaluative; 
but some attempt has been made to point out where Fitz- 
gerald was in the van of contemporary critics, or, on oc- 
casion, prophetically in advance of them. 

As a practical theatre critic he was interested in all 
aspects of theatrical production: writing, acting, staging, 
lighting, costume and audience. He did not concentrate his 
critical thinking on any one of these exclusively: he con- 
sidered these factors of production as contributing to or 
detracting from the whole of the theatre experience. He 
was profoundly convinced that the purpose of theatre is 
wholesome enjoyment, and this belief was responsible for 


his rejection of much of the theatre practice of his own day. 


Fitzgerald believed the play to be the most important 
element in the whole experience; and therefore the drama- 
tist owes a peculiar responsibility to the audience. Authors 
should observe life; choose that which is artistically use- 
ful and understandable; construct plays with a close rela- 
tionship between character and action; reflect times and 
societies so as to be artistically true; stimulate the minds 
and emotions of the spectators. He found the majority of 
the dramatists of his day, however, more interested in 
presentation of “externals” rather than deeper, more sig- 
nificant aspects of life. 

Fitzgerald believed that the actor is.a disciplined artist 
who should be dedicated to his art. He advised that the 
player study himself and the life about him, as well as the 
play, so he could abstract from such observation that which 
would best illustrate the intention of the author. The critic 
further counselled actors on the need for sincere and con- 
trolled emotional participation, concentration, and connec- 
tion, among other practical techniques. 

Concerning scenery, lighting, and costume, Fitzgerald 
deplored the rise of external realism, archeological ac- 
curacy, and lavish display. He was distressed to have his 
attention drawn away from the play to the elements which 
he believed should be merely suggestive. He recommended 
that such aspects of production should be in the background 
of emphasis and therefore of attention. Rather than as a 
show place for the reproduction of the real-life world, the 
stage should be thought of as an undecorated raised plat- 
form for the presentation of artistic reality. The audience 
is an active participant in the creation of this illusion. The 
illusion can remain intact only when the attention of the 
audience is on the whole play rather than on the parts which 
make up the whole. 

The prophetic nature of Fitzgerald’s mind is revealed 
in his keen perception as to future developments in theatre; 
in his early recognition of Ibsen’s influence; in his aware- 
ness of the impact of such revolutionary designers as 
Gordon Craig; and, more significantly, in his evaluation of 





theatre by a set of criteria useful when applied to theatre 
in any period. 

Although Fitzgerald is by no means to be considered a 
critic of the first rank, his writings deserve a more prom- 
inent place in the philosophical annals of theatre than they 
have hitherto been accorded. 372 pages. $4.75. 


AN INVESTIGATION OF SOME POSSIBLE 
RELATIONSHIPS BETWEEN NEUROLOGIC AND 
PSYCHOLOGIC TECHNIQUES IN THE STUDY 
OF APHASIA 


(Publication No. 24,383) 


Ronald Sherwood Tikofsky, Ph.D. 
University of Utah, 1957 


Chairman: Professor Wallace A. Goates, Ph.D. 


To discern what factors or attributes were in common 
in several measures of Aphasia and cerebral dysfunction, 
fifty-three brain impaired subjects were given an (1) 
Electroencephalogram, (2) Halstead-Wepman Aphasia 
Screen Test, (3) Eisenson Examination for Aphasia Test, 
(4) Ammon’s Full Range Picture Vocabulary Test. Scores 
from items on these tests were then factor analyzed. 
Fourteen factors were rotated to simple structure by the 
IBM “Quatrimax” program and all computations were per- 
formed on IBM electronic data processing machines. 

Five factors were interpretable. Electroencephalo- 
graphic factors included: (1) Left Hemisphere Localizing, 
(2) Right Hemisphere Localizing. Behavioral factors in- 
cluded: (3) General Abilities Factor, (4) Verbal Expres- 
Sion Based on Recognition, Recall and Comprehension, 
and (5) Writing and Copying in Response to Auditory and 
Visual Stimuli. 

It was concluded that: (a) abnormal EEG activity mani- 
fest byepisodic delta formation of the left and right hemi- 
spheres were relatively independent. (b) Halstead-Wepman 
Aphasia Screening Test and Eisenson Examination for 
Aphasia Test appear to measure general mental abilities 
rather than specific language impairment. (c) Verbal Ex- 
pression Based on Recognition, Recall and Comprehension 
and also Writing and Copying in Response to Auditory and 
Visual Stimuli are measuring total language performance. 
(d) Halstead-Wepman and Eisenson tests are not measur- 
ing the same attributes of cerebral activity as are the EEG 
variables and the relationships between cerebral activity 
as measured by these variables, remain unclear. 

97 pages. $2.00. Mic 58-4955 


A VERSION AND PRODUCTION PLANS FOR 
PLAUTUS’S RUDENS 


(L. C. Card No. Mic 58-1167) 


David Harold Welker, Ph.D. 
University of Minnesota, 1956 





A study of Plautus’s plays indicates that Rudens is es- 
pecially stageworthy in the midtwentieth century, because 
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of its complex blend of contrasted elements, its naturalis- 
tic characterization, and the lightness of treatment. 

In designing a modern production of the play, it is fruit- 
ful to think of the task as one of producing a translation of 
all theatrical elements in such a way that the modern pro- 
duction will be faithful to the original, although expressed 
in a different idiom. Thus, the Latin script is replaced by 
present-day English, and the ancient methods of setting 
and costuming the play are replaced by designs chosen 
from the technical vocabulary of the modern stage. 

Such a treatment must, however, be distinguished from 
both adaptation and literal translation or antiquarian re- 
production. No attempt is made to correct supposed er- 
rors of the author, or to make the play more palatable to 
a modern audience, as would be done in an adaptation. No 
attempt is made to preserve the exact details of the origi- 
nal, as would be done in a literal translation or antiquarian 
reproduction. Rather, in what is called a “faithful transla- 
tion,” an attempt is made to reproduce for the modern 
audience as exactly as possible the esthetic experience of 
the ancient audience, so that what was clear in ancient 
times will be clear to the modern viewer, so that the pat- 
tern of attention will be identical, and so that the expecta- 
tions of the two audiences will be matched. Such a treat- 
ment aims at faithfulness to the spirit of the original pro- 
duction, rather than to the letter of verbal idiom or tech- 
nical detail. 

In preparing a translation and production designs aimed 
at achieving such a goal, it was felt that the modern audi- 





ence needed considerably more assistance from the scenic 
and other investiture of the play than did the ancient audi- 
ence. Consequently, the scenery as designed was. more 
realistic and less conventional and schematic than that 
used during the time of Plautus. Not only did the designs 
aim at expressing facts about the locale of the play which 
the original audience would have known without such as- 
sistance, but an attempt was made to underline the esthetic 
and emotional aspects of the play, which an ancient audi- 
ence would have been familiar with from Plautus’s previ- 
ous work, but of which a modern audience can be expected 
to have little knowledge. 

In the same way, an attempt was made in translating 
the script to preserve not only the literal meaning of the 
lines, but also the connotative, stylistic, and esthetic quali- 
ties of the Latin script. 

As a result of preparing detailed production designs 
for Rudens, and actually presenting the play for a modern 
audience, it was concluded that Rudens does in fact have 
outstanding appeal in present-day America, and that the 
stylistic and technical study of the plays which has charac- 
terized past scholarship might profitably be supplemented 
by actual production. 

Critics, audience, and actors who took part in the pro- 
duction of Rudens reported in the present thesis were uni- 
formly enthusiastic about the play, and in particular the 
actors indicated a growth in technical skill and range of 
acting ability beyond that experienced in taking part in 
more familiar plays. 890 pages. $11.25. 
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THE INFLUENCE OF HONEY BEES ON THE 
PRODUCTION OF CRIMSON CLOVER SEED 


(L. C. Card No. Mic 58-1684) 


George Henry Blake, Jr., Ph.D. 
University of Dlinois, 1958 


Experiments were conducted in Alabama from 1951 
through 1954 to determine the influence of the honey bee, 
Apis mellifera L., on the yield of seed of crimson clover, 
Trifolium incarnatum L. Colonies of bees were available 
in known concentrations to crimson clover fields. Obser- 
vations were made during the blooming period of the clover 
to determine the condition of the clover plants and the num- 
ber of bees visiting the clover. Cages were employed to 
exclude the bees from small plots of the blooming clover, 
and the yields of seed from these plots were compared to 
yields from adjacent areas to which the bees had access. 

The presence of honey bees resulted in highly signifi- 
cant increases in seed yields of crimson clover. Under 
ordinary field conditions in Alabama, two colonies of bees 
per acre of crimson clover resulted in most efficient seed 
production. The average gains in total yield of seed per 
acre where bees were present at a rate of 2 colonies per 
acre over the yields where bees were excluded, were from 
281 to 509 pounds. 

Where the best agronomic practices were followed, the 











gain in total yield of seed using three colonies of bees per 
acre was 1019 pounds, or a gain in yield by combine har- 
vest of more than 600 pounds. Under these conditions more 
than two colonies of bees per acre may be needed. 

The number of pods formed in the clover heads was not 
affected by the various treatments. The percentage of the 
pods which contained seed was in direct proportion to the 
seed yields. The reduction of wind or shade as caused by 
cages or partial cages in the clover plots had only a minor 
effect on yield of seed of crimson clover. 

32 pages. $2.00. 


FLUCTUATIONS OF THE YELLOW PERCH 
POPULATION IN SAGINAW BAY 


(L. C. Card No. Mic 58-1397) 


Salah El-Din El-Zarka, Ph.D. 
University of Michigan, 1957 


The average annual commercial production of Saginaw 
Bay yellow perch dropped from 1,961,309 pounds in 1891- 
1916 to 499,938 pounds in 1917-1955. Since 1938 (1939- 
1955), the catch has been below 500,000 pounds except in 
1943, 1944, and 1955. The small catches of 1939-1955 do 
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not reflect scarcity of yellow perch. The catch of legal- 
sized fish per unit of effort has tended to increase, but 
fishing intensity has decreased sharply. 

This thesis is built around two major themes: compari- 
son of perch collected in 1929-1930 (as reported in an 
earlier publication) and 1943-1955 as to growth rate, age 
composition, size distribution, length-weight relation, sex 
ratio; description and inquiry into factors of fluctuations 
in the strength of the year classes 1939-1952 and in growth 
rate in 1942-1954, 

Age determination and growth calculation were based 
on the scales of 4,285 fish, 3,407 of them collected during 
the spawning seasons of 1943-1955 and the remainder at 
other seasons in 1955. The average age of fish in trap-net 
samples collected in the spring increased between 1929- 
1930 (3.8 years) and 1943-1955 (4.3 years), and growth de- 
clined sharply. Saginaw Bay yellow perch of the 1929-1930 
samples reached legal length (8 1/2 inches) in 3 years but 
those taken in 1943-1955 required more than 5 years to at- 
tain the same size. At the same time the modal length 
dropped from 8.5-8.9 to 6.5-6.9 inches and the percentage 
of legal-sized fish from 74 to 11 percent. In both periods, 
the females averaged larger than the males and grew more 
rapidly. 

The growth in length and weight of Saginaw Bay yellow 
perch in 1943-1955 was the slowest yet reported from any 
Great Lakes waters. The decrease in growth rate in Sagi- 
naw Bay was believed to have resulted from a more than 
sevenfold increase in the population density. A “space 
factor” rather than competition for food may account for 
the decline in growth rate. Fish of the 1943-1955 samples 
gave no evidence of a scarcity of food; on the contrary, 
they were heavier for their length than fish caught in 1929- 
1930. 

The weight of yellow perch in the 1943-1955 samples 
increased as the 3.262 power of the length. Seasonal 


changes in the length-weight relation were small. Females 


lost 12.3 percent of their weight at spawning. 

Males were relatively more plentiful in 1943-1955 (62 
percent) than in 1929-1930 (25 percent). The percentage of 
males decreased with increase of age in 1929-1930 but in- 
creased in 1943-1955. 

Both males and females attained sexual maturity ata 
small size (nearly all males were mature at 5.0-7.5 inches; 
80 percent of females at 7.0-7.4 inches). The present size 
limit of 8 1/2 inches is greater than is needed to protect 
immature fish. 

The strongest year classes were those of 1939 and 
1952. The weakest were those of 1941 and 1945. Year- 
class strength was correlated significantly with production 
4, 5, and 6 years later, but it was not correlated with the 
abundance of legal-sized fish in the year of hatching or 
with temperature, precipitation, water level, and turbidity. 

The annual fluctuation of growth in length in the first 
and in later years of life were dissimilar. First-year 
growth was poorest in 1942 but tended strongly to improve 
in subsequent years. First-year growth was correlated 
negatively with turbidity in June and July but was not cor- 
related with year-class strength or other factors investi- 
gated. Fluctuations of growth in later years of life were 
largely without trend. Growth in these years was not cor- 
related with the abundance of legal-sized fish, temperature, 
precipitation or turbidity, but varied inversely with the 
water level for May to October. 174 pages. $2.30. 





SOME ASPECTS OF OSMOTIC AND IONIC 
REGULATION IN THE BLUE CRAB, CALLINECTES 
SAPIDUS, AND THE GHOST CRAB, 
OCYPODE ALBICANS 


(L. C. Card No. Mic 58-1699) 


Charles Alfred Gifford, Ph.D. 
University of Illinois, 1958 


The literature pertaining to hypo-osmotic and hypo- 
ionic regulation in Crustacea is reviewed, and some fea- 
tures of a hypersaline lagoon (the Laguna Madre) on the 
Gulf coast of Texas are described. 

Blood and urine concentrations of Na, K, Ca, Mg, Cl, 
and SQ, are given for Ocypode albicans in concentrations 
from 14 to 197% sea water. All ions are regulated to some 
extent at all salinities. At temperatures above 29°C, the 
ability of Ocypode to regulate blood Na and total molar 
concentration is reduced. In Uca (from Massachusetts), 
blood osmotic concentration is lower (in 190% S.W.) at 21° 
than at 10 or 30°C. Neither Ocypode or Uca can survive 
in 190% S.W. at 30°C. for more than a few days, but both 
species can withstand this salinity for at least two weeks 
at 20-25°C. Decreased urine Na concentrations occur in 
Uca pugnax, Ocypode albicans, and Cardisoma guanhumi 
when subject to hypersaline stress. In Ocypode the effect 
is most pronounced at high temperatures. In both Ocypode 
and Uca, injection of MgCl2 lowers urine Na if it is ini- 
tially high, raises it if it is initially low. 

Callinectes sapidus has limited hypo-regulatory ability 
for total blood concentration, and marked ability to regu- 
late blood magnesium and sulphate in high salinity, both in 
the Laguna Madre and in the laboratory. C. sapidus from 
the Laguna Madre seem to withstand combined high tem- 
perature and high salinity better than do other crabs in- 
vestigated. C. sapidus from the high salinity lagoon are 
more tolerant of high salinity, and less tolerant of low 
salinity, than are crabs from a brackish river, at least in 
Summer; evidence for a genotypic difference is not con- 
clusive. . 

Stomach fluid to blood ratios for magnesium and sul- 
phate, much higher than the same ratios for other ions in 
both Callinectes and Ocypode, indicate that the digestive 
tract may take part in regulation of Mg and SQ, in the 
blood. 118 pages. $2.00. 






































THE ECOLOGY OF THE SMALLMOUTH BASS, 
MICROPTERUS D. DOLOMIEUI LACEPEDE, 
AT WAUGOSHANCE POINT, LAKE MICHIGAN 


(L. C. Card No. Mic 58-1424) 


William Carl Latta, Ph.D. 
University of Michigan, 1957 








This is a study of reproduction, growth, movement, 
mortality rates and numerical abundance of the small- 
mouth bass at Waugoshance Point, Lake Michigan, 1953 
through 1955. Basic data are provided for comparison 
with other smallmouth bass populations in Michigan’s 
Great Lakes for the formulation of a management plan. 

Male bass matured at a total length of about 10 inches, 
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females at about 12.5 inches. Nesting began when water 
temperatures rose from the fifties to the sixties (F.). Al- 
though common shiners (Notropis cornutus) spawned in 
bass nests, they were not detrimental. Carp (Cyprinus 
carpio) destroyed nests in a limited area only, where much 
silt and detritus overlaid the gravel. Fishermen were not 
harmful to nests. During the spring of 1955, water tem- 
peratures falling to the fifties (F.) after nesting had begun 
caused male bass to desert many nests. The eggs were 
removed by some predator. Discounting temperature- 
related loss of nests in 1955, there was still a nest mor- 
tality of 46 percent. Likewise, in 1954, a year in which 
temperatures during spawning time were stable, there was 
a 45 percent loss. Predation seemed to be the most likely 
cause of this loss of nests. 

Age of the smallmouth bass was determined from the 
scales. Validity of the annulus was verified by recoveries 
of tagged fish. The annulus was formed each year in the 
period from mid-June through the third week in July. The 
body-scale relationship was established; growth for pre- 
vious years of life was calculated. Fish from Waugoshance 
were growing faster than those from the Lake Ontario-St. 
Lawrence River region, equal to those from Cayuga Lake, 
New York, and slower than the bass from inland waters of 
Wisconsin. The numbers of fish in the 1947 and 1949 year- 
classes were exceptionally large. The length-weight rela- 
tionship of the bass was found to be log W = -5.39796 + 
3.35611 log L. Coefficients of condition (K) were higher 
than K values from the inland waters of Michigan and Wis- 
consin. 

A tag was fastened on the left side of the upper jaw of 
each of 1,058 bass in 1953, 1,819 in 1954, and 264 in 1955. 
Loss of tags was estimated on the basis of recoveries of 
1953 fin-clipped fish without tags. Neither the jaw tag nor 
clipped fin caused excessive mortality. Analyses of tag — 
returns from nets and anglers showed little movement of 
bass either to, or away from, Waugoshance Point. Among 
the 1954 tagged bass, with an increase in size, there was 
an increase in distance traveled and an increase in the 
number of times a fish was captured ina net. In early 
1954, fin-clipping and tagging were alternated in marking 
a group of bass captured in the nets. Anglers caught tagged 
bass as readily as fin-clipped ones. Tagged bass showed 
the same pattern of movement as fin-clipped bass. 

Estimates of the numerical abundance of bass 10 inches 
or longer were made, using the mark-and-recapture 
(Petersen) method. The size of the population in the spring 
of 1954, estimated with trap-net recoveries, was 6,007 
bass; using angler returns the estimate was 5,264 bass. 

In 1955, the same procedures indicated populations of 4,920 
and 4,184 bass, respectively. Total mortality rate for 
1954, using mark and recapture of fish in two successive 
years, was 0.58. During 1954, from an estimate of fish 
available to be caught and an estimated harvest, a fishing 
mortality rate of 0.22 was calculated. Natural mortality 
was 0.36. The anglers harvested an estimated 1,996 bass 
during the fishing season. 127 pages. $2.00. 














A STUDY OF AMINO ACIDS AND PROTEINS IN 
TWO SPECIES OF TUBULARIA AND THEIR 
RELATIONSHIP TO REGENERATION 


(L. C. Card No. Mic 58-1586) 


John B. Morrill, Jr., Ph.D. 
The Florida State University, 1958 





If the vase-shaped tentacle-bearing hydranth is re- 
moved from the stem region of Tubularia the stem will re- 
generate a new hydranth. Such hydranth regeneration is 
known to involve some redistribution and differentiation 
of the cells of the stem fragment. The cellular differenti- 
ation would appear to require chemical differentiation at 
the protein level. 

In this study the hydranths and stems of T. crocea and 
T. spectabilis were examined for qualitative differences 
in amino acids and proteins with the following methods: 
paper chromatography, immunological precipitin tests, 
paper electrophoresis, and immunoelectrophoresis. T. 
crocea was collected on the jetties at the entrance to the 
St. Johns River, Florida. T. spectabilis was obtained from 
Massachusetts Bay, Massachusetts. 

One- and two-dimensional chromatograms were pre- 
pared of breis of hydranth and stem tissues. Additional 
chromatograms were prepared of alcohol extracts of 
lyophilized hydranth and stem tissues. Chromatograms 
were developed with ninhydrin, ultraviolet light, and rea- 
gents for specific amino acids. The amino acid composi- 
tion of hydranths and stems was similar. Several uniden- 
tified substances were also detected on these chromato- 
grams. Some of these formed characteristically different 
patterns, specific for particular regions of the animal. 

Paper electrophoretic analyses of saline extracts of 
hydranths and stems revealed two mobile components. 

The fast migrating component was limited to hydranth ex- 
tracts. The slow component was present in both hydranth 
and stem extracts. Both components from hydranth ex- 
tracts appear to contain protein since they stained with 
bromphenol blue. In addition, the slow component present 
in both stem and hydranth extracts stained with Oil Red O 
and, therefore, probably contains lipid. 

Immunological examination with the precipitin ring test 
revealed no antigenic differences between saline extracts 
of hydranths and stems. However, immunological analyses 
with the Ouchterlony agar gel diffusion technique revealed 
antigenic differences between these tissue extracts. Two 
antigens were restricted to stem extracts and a third to 
hydranth extracts. Seven additional antigens were shown 
to be common to both stem and hydranth extracts. The 
antigens were non-dialyzable, heat labile, and precipitated 
by 80 percent ethanol and ammonium sulfate. Therefore, 
the antigens are probably protein in nature. 

In two immunoelectrophoretic experiments with anti- 
hydranth rabbit serum six antigens were resolved in stem 
and hydranth extracts. No clear-cut antigenic differences 
were observed between the two extracts. 

The possibility of inhibition of hydranth regeneration 
by antisera was investigated. At subtoxic concentrations 
of antisera (10-30 percent antiserum in sea water) hy- 
dranth regeneration was inhibited. The treated hydranth 
regenerated more slowly and less completely than the con- 
trol. Chicken antisera against whole animals, stems, and 
hydranths of T. crocea were used in these experiments. 




















The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 








ZOOLOGY 


ite 


1907 





It is concluded from this study that within the limits of 
the qualitative methods employed Tubularia stems and hy- 
dranths differ in certain proteinaceous and related sub- 
stances. The inhibition of regeneration by antiserum sug- 
gests that such differences may be associated with morpho- 
logical and functional differentiation in hydranth regenera- 
tion. 256 pages. $3.30. 





AN ANALYSIS OF SOME FACTORS IN THE 
DISTRIBUTION AND ECOLOGY OF 
COLORADO AMPHIPODS 


(L. C. Card No. Mic 58-1235) 


Willard Nels Rosine, Ph.D. 
University of Colorado, 1957 


Supervisor: Professor Robert W, Pennak 


Details concerning the distribution and ecological re- 
quirements of the North American Amphipoda (Arthropoda: 
Crustacea), commonly called scuds or side swimmers, are 
notably scarce. The highly diverse aquatic habitats of 
Colorado offer an excellent opportunity for the study of 
such problems, and investigations were accordingly made 
of the distribution of the amphipods of Colorado, especially 
as related to certain physical, chemical, and biotic condi- 
tions. 

Brief field studies were carried out over most of the 
state, and select areas were visited more extensively. The 
distribution of amphipod habitats was recorded and obser- 
vations and measurements were made on such environ- 
mental factors as pH, alkalinity, water color, temperature, 
plant and animal associations, etc. An attempt was made 
to determine the relationship, if any, between these factors 
and the distribution of the amphipods. 

Three species were recorded for the state: Hyalella 
azteca (Saussure), by far the most common; Gammarus 
limnaeus S. I. Smith; and Crangonyx gracilis 8S. I. Smith, 
which was found in only one habitat representing the first 
record for this species west of eastern Oklahoma and Mis- 
souri. No further data on C. gracilis were obtained 
throughout this study. The first two species mentioned 
were previously known to occur in Colorado. 

Hyalella azteca is present throughout the state in habi- 
tats which vary greatly in such factors as free gaseous 
carbon dioxide, phenolphthalein alkalinity, methyl orange 
alkalinity, pH, temperature, water color, and dissolved 
substances. On the other hand, Gammarus limnaeus showed 
definite restriction to the higher elevations, especially the 
montane and subalpine zones, the species not being found 
on the plains. Various field data suggested that this re- 
striction was due to the low temperature requirements of 
G. limnaeus. Laboratory studies indicated that G. limnaeus 
should be considered a cold stenotherm whereas H., azteca 
is decidedly more eurythermous. 

No distinctive associations with other animals and 
plants were noted for either of the common species. The 
only effective enemies appeared to be trout in habitats with 
sparse vegetation and where adequate hiding places were 
not available. However, significant correlations with debris 
and a high organic content in the bottom deposits were es- 
tablished. 






































Since many plains lakes are typified by high salt con- 
centrations, differing in quality and quantity from higher 
lying bodies of water, the absence of G. limnaeus from 
these plains habitats seemed possibly due to the salts pres- 
ent. Therefore gammarids were exposed to various waters 
from plains lakes and survival time noted. There were no 
ill effects evident. The conclusion was made that the salt 
content of the plains lakes was not of significance in ex- 
plaining the distribution of G. limnaeus. 

The minimal oxygen concentration tolerances of both 
G. limnaeus and H. azteca were measured. The tolerances 
of both species were low, generally less than 1 p.p.m. at 
low temperatures, with G, limnaeus able to tolerate slightly 
lower concentrations. Consequently, this factor was con- 
cluded to be of no Significance in restricting the distribu- 
tion of the gammarid. 

Dispersion of the two common species is known to be 
provided by man. However, the appearance of all three 
species in isolated lakes and ponds points to the transport 
of amphipods by water birds. 

It is suggested that both H. azteca and G. limnaeus are 
limited in their distribution in Colorado by the activities 
of the agents of dispersal. Other limiting factors appear 
to be the relative abundance of food supply, especially in 
many oligotrophic high mountain lakes and also in poor- 
producing plains reservoirs. G. limnaeus has a further 
restriction to the cooler waters. 115 pages. $2.00. 


























THE SPATIAL AND SEASONAL DISTRIBUTION 
OF A POPULATION OF THE PAINTED TURTLE, 
CHRYSEMYS PICTA MARGINATA AGASSIZ 


(L. C. Card No. Mic 58-988) 


Owen James Sexton, Ph.D. 
University of Michigan, 1957 





The purpose was to investigate the distribution of a 
population of painted turtles and the factors initiating or 
inhibiting changes in that distribution. Secondary goals 
were: 1) the development of a method of estimating the 
age of turtles, 2) the determination of the population struc- 
ture of the 778 animals caught. 

A population of about 800 turtles was studied in Crane 
Pond and vicinity on the Edwin S, George Reserve, 
Pinckney, Michigan, between March, 1953 and June, 1955. 
They were collected, individually marked, measured, and 
released at the point of capture. The location and nature 
of the immediate area were recorded. The lengths of all 
annuli visible on the right abdominal lamina were measured, 

Age-size curves for juveniles and adults were estab- 
lished by plotting the medial lengths of annuli of known, or 
of approximately known, age against the age. The age of 
animals lacking most of the annuli could then be estimated 
by comparing the medial length of the right abdominal 
lamina to the curve. Tests indicated that the curve could 
be used for turtles up to 12-15 years old. 

The population consisted of about equal numbers of 
juveniles and adults. There were 1.66 females per male 
although the latter matured more rapidly. Reproductive 
success was about 7 per cent. 

During the prevernal season (March 15-25) the turtles 
emerge from hibernation but are not very active. Behavior 
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is oriented towards avoiding environmental stresses like 
cold, wind, and oxygen deficiency. Mortality, resulting 
from predation by raccoons, is heavy. 

The vernal season (March 26 until May 31) starts with 
a mass movement of turtles from Crane Pond into sur- 
rounding bodies of water, most animals moving westward 
through the Crane Pond inlet. This occurs only when the 
water exceeds 8° C., but other factors affect emigration. 
Among these are the temperature and velocity of the inlet 
current and the condition of the vegetation within Crane 
Pond. The few turtles not emigrating concentrate around 
the available sunning sites. Feeding begins; mating, hest- 
ing, and emergence of hatchlings from nests of the previ- 
ous year occur; mortality gradually declines. 

During the aestival season (June 1 until August 31) the 
turtles gradually filter back into Crane Pond which is now 
covered with mats of floating vegetation. Most of the plants 
favored by Chrysemys have a basic “T” structure. The 
activity ranges of the animals are frequently shifted in re- 
sponse to changes in this vegetation. Other characteristics 
of this season are growth and shedding. 

There is no growth of the turtles during the autumnal 
season (September 1 until November 30), and feeding soon 
ceases. The turtles gradually move into the deeper parts 
of the pond. If there is a heavy inflow of water through the 
inlet, some animals may emigrate again. 

Two general conclusions can be drawn: 1) the age of 
painted turtles can be estimated sufficiently accurately to 
determine the structure of the population, 2) the activity 
range of the painted turtle is not stable in location, but the 
animals move about very extensively, utilizing whatever 
favorable environmental features are available. 

253 pages. $3.30. 





A STUDY OF SOME ECOLOGICAL FACTORS 
WHICH AFFECT THE BEHAVIOR OF THE 
JAPANESE BEETLE IN OHIO 


(Publication No. 25,479) 


Richard Deaton Wessel, Ph.D. 
The Ohio State University, 1951 


The Japanese beetle (Popillia japonica Newman) has 
been present in Ohio since 1931. Each year since the ar- 
rival of this insect a few new points of infestation have 
been discovered until at present 110 areas of infestation 
located in 49 of the 88 counties of the state, have been re- 
corded. 

The behavior of this insect has been somewhat remark- 
able since eight areas have developed into problems of 
considerable economic importance during the last several 
years. Throughout these problem areas there has been a 
continuous increase in beetle numbers over extensive 
areas and consequent tremendous damage to the turf of 
the many golf courses, parks, and cemeteries, to say noth- 
ing of the ravages of the adults upon all host plants. On 
the other hand, other areas with infestation records of the 
Same age have developed very slowly, and beetle numbers 
have never been great enough to cause more than super- 
ficial damage or attract the attention of the public. 

The reasons for this rapid population build-up in a few 
areas while the majority of the infested points remain in- 








active has been a point of considerable speculation. Since 
no immediately discernible conditions are apparent to 
warrent such behavior when areas of these two types are 
compared, it appears that there may be a complex of eco- 
logical factors which tends to hold this insect in check 
throughout the majority of the infested locations. To in- 
vestigate this behavior and to uncover, if possible, the 
ecological complex responsible for the suppression or ac- 
celeration of population increases constituted the problem 
of the dissertation. 

Since much of the previous investigation has been con- 
cerned with climate, topography, and distribution, and 
since this insect is underground during nine months of its 
annual life cycle, the present investigations are mainly 
confined to a study of the factors of the edaphic environ- 
ment. 

Experimentation with fertilizers was provoked by the 
results of grub counts taken on several golf courses which 
revealed that larval numbers were greatest in unfertilized 
“roughs” while markedly lower numbers were found 
throughout the regularly fertilized fairways. Three fer- 
tilizer experiments were established to observe the ef- 
fects of different fertilizer elements on the oviposition 
sites chosen by the female beetles and the subsequent 
larval development. The results indicated that the great- 
est numbers of eggs were found in plots treated with potash 
while the fewest eggs were taken in treatments providing 
phosphorus and nitrogen. Ammonium sulfate at excessive 
rates strongly suggested an inhibiting effect on larval de- 
velopment, since the fewest grubs were taken from these 
plots. The greatest number of larvae were found in plots 
to which both normal and heavy applications of phosphorus 
had been applied. The check treatments in these experi- 
ments tended to have an increasingly higher position in 
the array of treatment totals from year to year. This is 
interpreted as substantiating the contention that fewer 
grubs are found in areas which are regularly fertilized. 

Experiments with physical factors were undertaken to 
observe the effect of various combinations of mowing, 
watering, and rolling on chosen oviposition sites and sub- 
sequent larval development. The results revealed that 
close mowing was a repellent factor to ovipositing fe- 
males, thus reducing the number of larvae developing un- 
der these conditions. The addition of water indicated an 
attrahent quality to ovipositing females as well as pro- 
viding a more suitable condition for larval development 
and survival. The effects of rolling to induce soil com- 
paction and thus exert some effect on oviposition and lar- 
val survival were inconclusive. 

In a controlled experiment five levels of soil pH were 
established in order to observe the level of soil acidity 
most conducive to oviposition and subsequent larval de- 
velopment. The results indicated that the optimum pH for 
oviposition was located from pH 4.3 decending to some 
undetermined acid condition. The optimum soil pH for 
larval development and survival appears to range from pH 
4.3 decending to the acid condition at which plant growth 
is inhibited. This point within the acid range at which suit- 
able food plants cease to grow will probably describe the 
lower threshold for larval existence. Since some larvae 
were found at pH 7.66, the upper developmental threshold 
is somewhere within the alkaline range. Perhaps this 
point is also dependent upon the inhibition of plant growth. 

Experiments to study the relationship between volume 
weight, pH, and larval populations under natural conditions 
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revealed that soil compaction, aS measured by volume 
weight, has little effect upon the intensity of larval popula- 
tions. Concerning pH, the indication is prevalent that the 
highest larval numbers are associated with the range of 
pH 4.0 to pH 4.5. This range is fairly consistent with the 
optimum range of development found in the controlled ex- 
periments. 

To discover the optimum soil chemical balance for high 
larval populations, chemical analyses of infested soils 
were undertaken. The results of these preliminary studies 
were inconclusive. 

Soil moisture is undoubtedly one of the primary factors 
influencing the Japanese beetle throughout its entire range. 
There is extensive evidence that second and third instar 
larvae are able to withstand considerable extremes of 
drought as well as flooding for extended periods of time. 
However, the effects of drought and flooding on the initial 
life stages, i.e., the eggs and first instar larvae, which are 
the most precarious stages in the life cycle, have not been 
extensively studied. Thus an experiment under natural 
conditions aimed at defining the lowest soil moisture at 
which the eggs are able to hatch and the tiny larvae able to 
transcend the first instar period was undertaken. The re- 
sults of this study were inconclusive since no extended pe- 
riods of drought occurred throughout the experimental 
area. Nevertheless, at two of the locations under observa- 
tion, which were poorly drained and which had received 
abundant rainfall, the larval population proved to undergo 
a considerable annual reduction. This decline in larval 
numbers under these conditions was presumably due to the 
drowning of the eggs and/or first instar larvae. 





The artificial application of water to measure the rate 
and depth of penetration of small amounts to the two to 
three inch horizion (the level at which the majority of the 
eggs are deposited and at which first instar development 
occurs) revealed that as little as .25 inch of water will 
produce a positive change in soil moisture within a maxi- 
mum of two hours’ time regardless of whether wet or dry 
soil conditions prevail. 

An experiment in which various amounts of water were 
applied to soil-filled boxes into which eggs had been intro- 
duced showed that .25 inch of water per week per box pro- 
duced a high percentage of survival. A successive reduc- 
tion in survival was observed as the weekly amount of 
water application increased until the lowest percentage of 
survival was recorded from boxes receiving 1.50 inch of 
water per week. 

The data from a similar experiment involving the ap- 
plication of the same total weekly amount of water, added, 
however, in varying, well-spaced, increments, exhibited 
the highest larval survival in the boxes to which four, well- 
spaced, weekly .25-inch applications were made. As the 
amount of water per application increased, the per cent of 
survival decreased, until the lowest survival was recorded 
from the boxes receiving 1.00 inch of water at a single 
weekly application. These facts strongly indicate that ex- 
cessive soil moisture, by inhibiting soil aeration for ex- 
tended periods of time, may severely limit the survival of 
the Japanese beetle in its initial life stages. 
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